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description 

Series 54L/74L integrated circuits have been designed 
for aerospace, military, and industrial applications 
where high d-c noise margin, low power dissipation, 
improved speed-power relationships, and high 
reliability are important system considerations. This 
logic family includes small-scale integration (SSI) 
circuits and medium-scale integration (MSI) circuits 
needed to perform most functions of general-purpose 
digital systems. Definitive specifications for Series 
54L/74L SSI circuits (gates and flip-flops) are 
provided in this section, and 54L/74L MSI circuits 
are included in Section 9. 

Series 54L circuits are characterized for operation 
over the full military temperature range of — 55°C to 
125°C, and Series 74L circuits are characterized for 
operation over the temperature range of 0°C to 70°C. 

features 

CHOICE OF PACKAGES 



< 2 

Z >l 



SPEED-POWER RELATIONSHIPS OF 
DIGITAL IC FAMILIES''" 




40 100 



Typical Power Dissipation— mW 
^Typical saturated logic gate from the indicated families 



• available in flat (T) and dual-in-line package (J or N) 

• maximum number of circuits per package through use of 14-lead package 
OPTIMUM CIRCUIT PERFORMANCE 

• very low power dissipation— typically 1 mW per gate at 50% duty cycle 

• relatively high speed— typically gate propagation delay time of 33 ns 

• high d-c noise margin— typically one volt at Ta = 25°C 

• low output impedance provides low a-c noise susceptibility 

• waveform integrity over full range of loading and temperature conditions 

• fan-out— 10 Series 54L loads 

—1 Series 54 load and 2 Series 54L loads 
-1 Series 54H load 

• a standard Series 54 output will drive 40 Series 54L loads 

• logic levels are compatible with most bipolar saturated integrated circuits 
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SERIES 54L, 74L 

LOW-POWER TRANSISTOR-TRANSISTOR LOGIC 



SERIES 54L/74L 

FEATURING 1 mW AND 33 ns PER GATE PERFORMANCE 

SMALL SCALE INTEGRATION (SSI) 



FUNCTION 

NAND/NOR GATES 

Quadruple 2-lnput Positive NAND Gates 
Quadruple 2-lnput Positive NAND Gates 

(with Open-Collector Qutput) 
Quadruple 2-ln put Positive NOR Gates 
Quadruple 2-lnput Positive NAND Gates 

(with Ope n-Collector Output) 

He x Inverters 

TripleS-lnput Positive NAND Gates 
Dual 4-1 nput Positive NAND Gates . . 
8-1 nput Positive NAND Gates . . . . 

AND-OR-INVERT GATES 

Dual 2-Wid 
4-Wide 3-2- 
2-W!de4-lr 

FLIP-FLOPS 



OPERATING TEMPERATURE 

RANGE 
-55°Cto125°C 0°Cto70°C 



PACKAGES 
Dual-ln- 
Line Flat 



SN74L00 



SN54L01 



SN74L01 



SN54L02 



SN74L02 



SN54L03 



SN74L03 



SN54L04 



SN74L04 



SN54L10 



SN54L20 



SN54L30 



SEC. -PAGE 
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8-9 



8-10 



8-12 



Dual 2-Wide AND-OR-INVERT Gates 


. . SN54L51 


SN74L51 


J 


N 


T 


8-13 


4-Wide 3- 2-2-3-1 nput AND-OR-IN VERT Gates .... 


. . SN54L54 


3N74L54 


J 


N 


T 


8-14 


2-W!de4-lnput AND-OR-INVERT Gates 


. . SN54L55 


SN74L55 


J 


N 


T 
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R-S Master-Slave F lip-Flops 


SN54L71 


SN54L71 


J 


N 


T 


8-16 


J-K Master-Slave F lip-Flops . . . 


SN54L72 


SN74L72 


J 


N 


T 


8-19 


DualJ-K Master-Slave Flip-Flops 


SN54L73 


SN74L73 


J 


N 


T 


8-22 


Dual D-Type Edge-Triggered Flip-Flops 


SN54L74 


SN74L74 


J 


N 


T 


8-25 


Dual J-K Master-Slave Flip-Flops 

(Common Clock) 


SN54L78 


SN74L78 


J 


N 


T 


8-28 


Retriggerable Monostable Multivibrators with Clear . . . . 


SN54L122 


SN74L122 


J 


N 


T 


8-31 



SEE PAGES 9-1,9-2, AND 9-3 FOR LISTING OF TTL MSI CIRCUITS 



' For outline drawings of all packages, see Section 1 . 



-SEE ORDERING INSTRUCTIONS PAGE 1-1 
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SERIES 54L. 74L 
LOW-POWER TRANSISTOR-TRANSISTOR LOGIC 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply Voltage Vcc (See Note 1) 8V 

Input Voltage, Vjn (See Notes 1 and 2) 5.5 V 

Operating Free-Air Temperature Range: Series 54L — 55°Cto125°C 

Series 74L 0°C to 70°C 

Storage Temperature Range — 65°Cto 150°C 

NOTES: 1. Voltage values are with respect to network ground terminal. 

2. Input signals must be zero or positive with respect to network ground terminal. 

logic definition 

Series 54L and 74L logic is defined in terms of standard POSITIVE LOGIC using the following definitions: 

HIGH VOLTAGE = LOGICAL 1 
LOW VOLTAGE = LOGICAL 
unused gates 

Inputs of unused gates should be connected to ground. This sets the gate output to logical 1 to ensure minimum power 
dissipation. 

unused inputs of NAND/AIMD gates 

Unused inputs, including preset and clear, must be maintained at a positive voltage greater than 2.4 V but not to exceed 
the absolute maximum rating of 5.5 V. 

Some possible ways of handling unused inputs are: 

a. Connect unused inputs to an independent supply voltage. Preferably, this voltage should be between 2.4 V 
and 3.5 V. 

b. Connect unused inputs, except preset or clear, to a used input of the same gate if maximum fan-out of the 
driving output will not be exceeded. 

c. Connect unused inputs to the logical 1 output of an unused gate. 

d. Connect unused inputs to Vqc through a 1-kf2 resistor so that if a transient which exceeds the 5.5-V 
maximum rating should occur, the impedance 'ill be high enough to protect the input. One to 25 unused 
inputs may be connected to each 1-kf2 resistc . 

input-current requirements 

Input-current requirements reflect worst-case Vqc and temperature conditions. Each input of the multiple-emitter 
input transistor requires no more than a 0.18-mA flow out of the input at a logical voltage level; therefore, one load 
(N=1) is —0.18 mA maximum. Each input, except the clock inputs of the flip-flops, requires current into the terminal 
at a logical 1 voltage level. This current is lOjuA maximum for each. See fan-out capabilities (below) and typical 
characteristics (page 8-47) for flip-flop clock input current requirements. Currents into the input terminals are specified 
as positive values. 

fan-out capability 

Fan-out (N) reflects the ability of an output to sink current from a number of Series 54L and 74L loads at a logical 
voltage level and to supply current at a logical 1 voltage level. Each Serie. - . output is capable of sinking current or 
supplying current to 10 Series 54L loads (N=10), or one Series 54/74 load and two 54L loads. Each Series 74L output 
is capable of sinking current or supplying current to 20 Series 74L loads (N=20), or two Series 54/74 loads and two 74L 
loads. Load currents (out of the output terminal) are specified as negative values. 

A Series 54 or 74 output is capable of sinking current or supplying current to 40 Series 54L or 74L loads (N=40). The 
Series 54/74 buffer gate circuit (SN5440/SN7440) is capable of driving 120 Series 54L/74L loads. The carry outputs of 
the Series 54/74 adders are capable of driving 20 Series 54L/74L loads and the A* and B* nodes of the 
SN5480/SN7480 may be used to drive 12 loads. 

When fanning out into Series 54L/74L flip-flop clock inputs, no load current (l|oad) is drawn at Vin(clock) = 2.4 V. 
Therefore, the fan-out limitation is the Isjnk capability of the driving output. A Series 54/74 output will sink sufficient 
current to drive 44 clock inputs (88 loads), and the SN5440/SN7440 circuit will sink sufficient current to drive 133 
clock inputs (266 loads). The Series 54L output is capable of driving five 54L clock inputs and one additional load. The 
Series 74L output is capable of driving ten 74L clock inputs. 



Texas Instruments 8-3 

I NCOKPOR AT ED 

POST OFFICE BOX 5012 • DALLAS. TEXAS 75222 



CIRCUIT TYPES SN54L00, SN74L00 
QUADRUPLE 2-INPUT POSITIVE NAND GATES 



schematic (each gate) 




NOTE: Component values shown 
are nominal. 



T JOR N 

FLAT PACKAGE (TOP VIEW) DUAL-IN-LINE PACKAGE (TOP VIEW) 



«Y 48 4 A GND 36 3 A 3Y 

® ® ® © ® ® 




m 




® ® ® ® ® ® ® 

lA IB 1Y V„ 2Y 2A 2B 



V,^ 4B 4A 4Y 



ir — ^ I ^ I ^ L J ' ' 



1 n 2 n 3 n « n 5 n 6 n 7 r 



2B 2Y GNQ 



positive logic 



recommended operating conditions 

Supply Voltage Vcc: SN54L00 Circuits 
SN74L00 Circuits 
Normalized Fan-Out From Each Output, N 





MIN 


NOM 


MAX 


UNIT 




4..") 


5 


5.5 


V 








4.75 


5 


5.25 


V 








10 








-55 


25 


125 


•c 









25 


70 


"c 





electrical characteristics (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONSt 


MIN MAX 


UNIT 


Logical 1 input voltage required 
V,„|i| at all input terminals to ensure 
logical level at output 


1 




2 


V 


Logical input voltage required 
Vi„|o| at any input terminal to ensure 
logical 1 level at output 


2 




0.7 


V 


Voutni Logical 1 output voltage 


2 


Vcc = MIN, V:„ = 0.7V, 
lio.d = -lOOM 


2.4 


V 


Vout|o| Logical output voltage 


1 


Vcc == MIN, Vi„ = 2 V, 
l,i„k = 2 mA 


0.3 


V 


l,„|a| Logical level input current (each input) 


3 


Vcc = MAX, V,„ = 0.3 V 


-0.18 


mA 


l,„(i| Logical 1 level input current (each input) 


4 


Vcc = MAX, Vi„ = 2.4 V 


10 


M 


Vcc = MAX, Vi„ = 5.5 V 


100 


mA 


los Short-circuit output current 


5 


Vcc = MAX, V;„ = 0, V„„, = 


-3 -15 


mA 


Logical level supply current 
'^"^I'l (overage per gate) 


6 


Vcc = MAX, V,„ = 5 V 


0.51 


mA 


Logical 1 level supply current 
Iccni (average per gate) 


6 


Vcc = MAX, Vi„ = 


0.2 


mA 



switching characteristics, Vcc = 5 V, Ta = 25°C, N z= 10 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


tpdo Propagation delay time to logical level 


35 


Cl 


= 50 pF, Rl = 4 kO 




31 


60 


ns 


tpdi Propagation delay time to logical 1 level 


35 


Cl 


= 50 pF, Rl = 4 kf2 




35 


60 


ns 



tFor conditions shown os MIN or MUX, use the oppropriote value specified under recommended operoting conditions for the opplicable circuit type. 
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CIRCUIT TYPES SN54L01, SN54L03, SN74Ld1, SN74L03 

QUADRUPLE 2-INPUT POSITIVE-NAND GATES 

WITH OPEN-COLLECTOR OUTPUTS 



schematic (each gate) 



SN54L01, SN74L01 

T FLAT PACKAGE 

(TOP VIEW) 



SN54L03, SN74L03 

J OR N DUAL-IN-LINE PACKAGE 

(TOP VIEW) 




Resistor values shown are nominal. 



4Y 4B 4A GND 



® ® ® ® ® © ® 

® ® ® ® ® ® ® 

lA IB lY Vcc 2Y 2A 2B 



Vcc 4B 4A 4Y 3B 3A 3Y 



&1^ 



TjJtillilMilMir 

1A IB 1Y 2A 2B 2Y GND 



positive logic: Y = AB 



recommended operating conditions 





SN54L01 
SN54L03 


SN74L01 
SN74L03 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vqc 


4.5 5 5.5 


4.75 5 5.25 


V 


Normalized fan-out from each output, N 


10 


10 




Operating free-air temperature, T/^ 


-55 25 125 


25 70 


°C 



electrical characteristics over recommended operating free-air temperature range 



PARAMETER 


TEST CONDITIONSt 


MIN MAX 


UNIT 




V|n High-level input voltage 




2 


V 




V|L Low-level input voltage 




0.6 


V 




'oh High-level output current 


Vcc = MIN, V|L = 0.6V, 
Vqh = 5.5 V 


50 


mA 




Vol Low-level output voltage 


Vcc = MIN, V|H=2V, 
Iql = 2 mA 


0.3 


V 




1 1 1 nput current at maximum input voltage 


Vcc = MAX, V| = 5.5 V 


100 


^:A 




l|H High-level input current 


Vcc = MAX, V| = 2.4 V 


10 


HA 




1 1 L Low-level input current 


Vcc = ■MAX, V|=0.3V 


-0.18 


mA 




Supply current, high-level output 
'CCH 

(average per gate) 


Vcc ~ MAX, All inputs grounded 


0.2 


mA 




Supply current, low-level output 

'CCL 

(average per gate) 


Vcc = MAX, All inputs at 5 V 


0.51 


mA 





T^For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device 
type. 



switching characteristics, Vcc = 5 V, Ta = 25°C , N = 10 



PARAMETER 


TEST CONDITIONS 


MIN MAX 


UNIT 


Propagation delay time, 
tpLH 

low-to-high-level output 


Cl = 50pF, 
RL = 4l<n, 
See Figure 35 


90 


ns 


Propagation delay time, 
tpui 

high-to-low-level output 


60 
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CIRCUIT TYPES SN54L02, SN74L02 
QUADRUPLE 2-INPUT POSITIVE- NOR GATES 



schematic (each gate) 




T FLAT PACKAGE 
(TOP VIEW) 



J OR N DUAL-IN-LINE PACKAGE 
(TOP VIEW) 



Resistor values shown a 



■^Y 4ti '^A VjIMU 3D J« o I 

® ® ® ® ® a) ® 





mjm 



® ® ® ® ® ® ® 

1A IB 1Y Vcc 2Y 2A 2B 



Vcc ^Y 4B 4A 3Y 3B 3A 



rSLfil 



1[|2[|3[|4|]5[|6[]7 

lY 1A IB 2Y 2A 2B GND 



positive logic: Y = A -^ B 



recommended operating conditions 



Supply voltage, Vcc 



Normalized fan-out from each output, N 



Operating free-air temfjerature, Tf^ 



SN54L02 
MIN NOM MAX 



-55 25 125 



SN74L02 
MIN NOM MAX 



4.75 



25 



70 



UNIT 



electrical characteristics over recommended operating free-air temperature range 



PARAMETER 


TEST CONDITIONS^^ 


MIN MAX 


UNIT 


V||-| High-level input voltage 




2 


V 


V|L Low-levelinput voltage 




0.7 


V 


Vqh High-level output current 


Vcc = MIN, V|L = 0.7V, 

Ioh = -ioOmA 


2.4 


V 


Vql Low-level output voltage 


Vcc = MIN, V|H=2V, 
Iql = 2 mA 


0.3 


V 


l| Input current at maximum input voltage 


Vcc = MAX, V| = 5.5V 


100 


MA 


l|l-l High-level input current 


Vcc = MAX, V| = 2.4V 


10 


mA 


l|L Low-level input current 


Vcc = MAX, V| = 0.3 V 


-0.18 


mA 


Iqs Short-circuit output current 


Vcc = MAX 


-3 -15 


mA 


Supply current, high-level output 

ICCH 

(average per gate) 


Vcc = MAX, See Note 3 


0.4 


mA 


Supply current, low-level output 
Ippi 

(average per gate) 


Vcc = MAX, See Note 4 


0.65 


mA 



NOTES: 3. IqcH '^ measured with all inputs grounded and outputs open. 

4. \QQf_ is measured with one input of each gate at 5 V, the remaining inputs grounded, and outputs open. 
1"For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

switching characteristics, Vqc = 5 V, Ta = 25°C, N = 10 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


Propagation delay time, 
tpLH 

low-to-high-level output 


Cl = 50 pF, 
RL = 4kn, 
See Figure 35 


31 60 


ns 


Propagation delay time, 
tp(-)L 

high-to-low-level output 


35 60 
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SERIES 54L/74L 
OPEN-COLLECTOR OUTPUT APPLICATION DATA 



APPLICATION DATA 
combined fan-out and wire-AND capabilities 

The open-collector TTL gate, when supplied with a proper load resistor (R|_), may be paralleled with other similar TTL 
gates to perform the wire-AND function, and simultaneously, will drive from one to nine Series 54L/74L loads. When 
no other open-collector gates are paralleled, this gate may be used to drive ten Series 54L/74L loads. For any of these 
conditions an appropriate load resistor value must be determined for the desired circuit configuration. A maximum 
resistor value must be determined which will ensure that sufficient load current (to TTL loads) and off current (through 
paralleled outputs) will be available while the output is high. A minimum resistor value must be determined which will 
ensure that current through this resistor and sink current from the TTL loads will not cause the output voltage to rise 
above the low level even if one of the paralleled outputs is sinking all the currents. 

In both conditions (low and high level) the value of Rl is determined by: 

Vrl 



Rl^ 



IRL 



where Vri_ is the voltage drop in volts, and Irl is the current in amperes. 
high-level (off-state) circuit calculations (see figure A) 

The allowable voltage drop across the load resistor (Vri_) is the difference between Vcc applied and the Vqh 'evel 
required at the load: 

Vrl = Vcc- VoHmin 

The total current through the load resistor (Irl) is the sum of the load currents (I|h) and off-state reverse currents 
(lOhj) through each of the wire-AND-connected outputs: 

Irl = 1 • 'oh + 1^ • l|H toTTL loads 
Therefore, calculations for the maximum value of R|_ would be: 

P , , _ '^CC - Vqh min 

"L{nnax) ; —r. — j — 

Ti • Iqh + N • l|H 

where t? = number of gates wire-AND-connected, and N = number of Series 54L/74L loads. 



— ■ OFF j 

B'OH 

N. 'oh 

OFFJ 




Calculation: 



RL(max) 
f'Lfmax) 



^CC - Vqh min 
T, • Iqh + N • l|H 
5 - 2.4 

-- n 

0.0002 + 0.00003 0.00023 



2.6 



n = 1 1 300 n 



N • l|H = 3 • IOmA 



r) • Iqh = 4 • 50mA 



FIGURE A-HIGH-LEVEL CIRCUIT CONDITIONS 
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SERIES 54L/74L 

OPEN-COLLECTOR OUTPUT APPLICATION DATA 



APPLICATION DATA 
low-level (on-state) circuit calculations (see figure B) 



The current through the resistor must be limited to the maximum sinl< current of one output transistor. Note that if 
several output transistors are wire-AND connected, the current through Rl may be shared by those paralleled 
transistors. However, unless it can be absolutely guaranteed that more than one transistor will be on during low-level 
periods, the current must be limited to 2 mA, the maximum current which will ensure a low-level maximum of 0.3 volt. 

Also, fan-out must be considered. Part of the 2 mA will be supplied from the inputs which are being driven. This 
reduces the amount of current which can be allowed through Rl. 

Therefore, the equation used to determine the minimum value of Rl would be: 

Vcc - Vol max 



•^Llmin) ~ 



Iql capability — N • I|l 



Il£) ^ 

--- oFpy — 






N = 3 
N • l|L = 3 • 0.18mA 



Calculation: 

Vcc - VQL max 
RL(min) = Iql capability - N • Iil 



5-0.3 _ 4.7 

"l-(min) = 0.002 - 0.00054 " " OOOTTs " " ^ ^^° " 



"fCurrent Into OFF outputs is negligible at the low logic level. 



MAXIMUM Iql CAPABILITY 
OF ONE OUTPUT = 2 mA 



FIGURE B-LOW-LEVEL CIRCUIT CONDITIONS 



driving series 54L/74L loads and combining outputs 

Table 1 provides minimum and maximum resistor 
values, calculated from equations shown above, for 
driving one to ten Series 54L/74L loads and wire- 
AND connecting two to ten parallel outputs. Each 
value shown for one wire-AND output is determined 
by the fan-out plus the cutoff current of a single 
output transistor. Extension beyond ten wire-AND 
connections is permitted with fan-outs of five or less 
if a valid minimum and maximum Rl is possible. 
When fanning-out to ten Series 54L/74L loads, the 
calculation for the minimum value of Rl indicates 
that a value greater than the maximum value of Rl 
should be used; however, the use of a resistor having a 
value between 15.6 kO, and 17.3 kJ2 in this case will 
satisfy the high level condition and limit the low level 
to less than 0.31 volt. 



TABLE 1 



FAN-OUT 

TO 54L/74L 

LOADS 


WIRE-AND OUTPUTS 


1 


2 


3 


' 


5 


B 


7 


8 


9 


10 


1T0 10 


1 


43.3 


23.6 


16.2 


1^,4 


100 


3 38 


7 22 


d:i4 


5 65 


5.10 


2,55 


2 


37,2 


2J,6 


15.3 


118 


9 63 


8,13 


7,03 


6 20 


5 53 


6.(X} 


2,87 


3 


32.6 


20.0 


14,5 


11,3 


9,29 


7 88 


6 85 


606 


5 4? 


4,90 


3.22 


4 


28.9 


18.6 


13.7 


108 


8,96 


7,65 


6 67 


591 


531 


4.82 


3,67 


5 


26,0 


17,3 


13.0 


10 4 


866 


7 44 


6 50 


5 78 


5,20 


4.73 


4.29 


6 


23,6 


16,2 


12.4 


100 


8,38 


7 22 


6,34 


5 65 


X 


X 


5,20 


7 


21.6 


15.3 


11.8 


3 63 


8 13 


7,03 


X 


X 


X 


X 


6.35 


8 


ao.o 


14.5 


11.3 


929 


X 


X 


X 


X 


X 


X 


8,40 


9 


t8.6 


13,7 


X 


x 


x 


X 


X 


X 


X 


X 


12:4 


10 


;.i7.a 


,!>C'- 


x 


X 


X 


X 


X 


X 


X 


vx. 


15,6§ 




;. ■,„■'•'■*; , ., ■ ■' mhtmM.W ' tii^-m &«; 


MIN 




LOAD, RESISTOR VALUE IN KILOHMS | 



All values In the table are based on: 

High-level condition: Vcc = 5 V, Vqh min "^ 2.4 V 
Low-level condition: Vqc = 5 V, Vql max ~ ^•■^ ^ 

X— Not recommended or not possible 

§The theoretical value is 23.5 kfi. See explanation in text. 
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CIRCUIT TYPES SN54L04, SN74L04 
HEX INVERTERS 



schematic (each inverter) 



FLAT PACKAGE (TOP VIEW) 



JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 




^. oGND 



Component values shown are nominal. 



1Y 6A 6Y GND 5Y 5A 4Y 
® ® ® ® ® © ® 





® ® ® ©^0 ® ® 

1A 2Y 2A \/^^ 3A 3Y 4A 



'CO 



6A 6Y 5A 5Y 4A 4Y 



14 13 12 11 



1{>1 



10 



^ 



lOi ff>i (t>i 



I 2 3 



on 



1A 1Y 2A 2Y 3A 3Y GND 



positive logic 

Y = A 



recommended operating conditions 

Supply Voltage Vcc: SN54L04 Circuits 

SN74L04 Circuits 

Normalized Fan-Out From Each Output, N 

Operating Free-Air Temperature Range, T/^: SN54L04 Circuits . . . 

SN74L04 Circuits . . . 
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


4.75 


5 


5.25 


V 


10 




-65 


25 


125 


°c 





25 


70 


°c 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS^ 


MIN MAX 


UNIT 




Logical 1 input voltage required at input 
'"'^ ' terminal to ensure logical level at output 


7 




2 


V 




Logical input voltage required at input 
'"'"' terminal to ensure logical 1 level at output 


8 




0.7 


V 




Vputd) Logical 1 output voltage 


8 


Vcc = MIN, Vin = 0.7V, 
l|oad = - 100 mA 


2.4 


V 




Vout(O) Logical output voltage 


7 


Vcc = MIN. Vin = 2V, 
'sink = 2 mA 


0.3 


V 




'in(O) Logical level input current 


9 


Vcc = MAX, Vjn = 0.3 V 


-0.18 


mA 




'in(l) Logical 1 level input current 


10 


Vcc = MAX, Vjn = 2.4 V 


10 


mA 




Vcc = MAX, Vjn = 5.5 V 


100 




'OS Short-circuit output current 


11 


Vcc = MAX, Vin = 
Vout = 


-3 -15 


mA 




Logical level supply current 
CC(0) (Average per inverter) 


12 


Vcc = MAX, Vjn = 5V 


0.51 


mA 




Logical 1 level supply current 
CCd) (Average per inverter) 


12 


Vcc = MAX, Vin = 


0.2 


mA 





switching characteristics, Vqq = 5\/,Tp^ = 25° C, N = 10 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS^ 


MIN 


TYP 


MAX 


UNIT 


tpdO 


Propagation delay time to logical level 


35 


Cl = 50pF, RL = 4kn 




31 


60 


ns 


tpdl 


Propagation delay time to logical 1 level 


35 


Cl = 50pF, RL = 4kn 




35 


60 


ns 



t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the 
applicable device type. 
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CIRCUIT TYPES SN54L10, SN74L10 
TRIPLE 3-INPUT POSITIVE NAND GATES 



schematic (each gate) 




NOTE: Component volues shown 
ore nominol. 



T JOR N 

FLAT PACKAGE (TOP VIEW) DUAL-IN-LIIME PACKAGE (TOP VIEW) 



IC 3Y 3C GND 36 3A 2C 

® ® ® ® ® ® 



® ® ® ® ® ® ® 

lA i> \y vtc ^ 2* -" 




' "iJLljLi 

16 2A 2B 2C 2Y GND 



positive logic 

Y "'- ABC 



recommended operating conditions 



Supply Voltage Vcc: SN54L10 Circuits 
SN74110 Circuits 
Normalized Fan-Out From Each Output, N 





MIN 


NOM 


MAX 


UNIT 




4.5 


5 


5.5 


V 




4.75 


5 


5.25 


V 


N 


10 i 1 


, Ta: SN54L10 Circuits 


-55 


25 


125 


"C 


SN74L10 Circuits 





25 


70 


°c 



electrical characteristics (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONSt 


MIN MAX 


UNIT 


Logical 1 input voltage required 
V,n|i| at all Input terminals to ensure 
logical level at output 


1 




2 


V ' 


Logical input voltage required 
Vin|o| at any input terminal to ensure 
logical 1 level at output 


2 


1 

0.7 


V 


V„„i|i| Logical 1 output voltage 


2 


Vcc = MIN, V,„ = 0.7 V, 1 2 ^ y 
lio.d = -100MA ! 


Voutfo] Logical output voltage 


1 


Vcc = MIN, Vi„ = 2 V, 
l,i„k = 2 mA 


0.3 V 


li„(o) Logical level input current (each input) 


3 


Vcc = MAX, V,„ r^ 0.3 V 


-0.18 mA 


lin|i| Logical 1 level input current (each input) 


4 


Vcc = MAX, V,„ = 2.4 V 


10 ; M 


Vcc = MAX, V,„ = 5.5 V 


100 


mA 


los Short-circuit output current 


5 


Vcc = MAX, V,„ = 0, Vout = 


-3 -15 


mA 


Logical level supply current 
'cc(»l (overage per gate) 


6 


Vcc = MAX, V,„ = 5 V 


0.51 
0.2 


mA 
mA 


Logical 1 level supply current 
''=<=l'l (overage per gate) 


6 


Vcc = A^X, V,„ = 



switching characteristics, Vcc = 5 V, Ta = 25''C, N = 10 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN 


TYP 


MAX 


1 
UNIT 


tpdo Propagation delay time to logical level 


35 


Cl 


~ 50 pF, Rl - 4 k<> 




31 


60 
60^ 


ns 1 


tpd, 


Propagation delay time to logical 1 level 


35 


Ci 


= 50 pF, Rl = 4 k<» 




35 


ns 1 



tFor conditions shown m MIN or MAX, use the appropriate volue specified under recommended operoling conditions tor the applicable circuit type. 
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CIRCUIT TYPES SN54L20, SN74L20 
DUAL 4-INPUT POSITIVE NAND GATES 



schematic (each gate) 




NOTES: 1. Component values shown are nominal. 
2. NC — No internal connection. 



T JOR N 

FLAT PACKAGE (TOP VIEW) DUAL-IN-LINE PACKAGE (TOP VIEW) 



ID IC IB GND 2Y 2D 2C 

® ® ® ® ® © 



WW 



® ® ® ® ® ® 

U lY NC Vjc NC 2A 2B 



2D 2C NC 2B 2A 2Y 



nr|jir|jir|jT|jir|jT]^ 



lA IB NC IC ID lY GND 



positive logic 



recommended operating conditions 

Supply Voltage Vcc: SN54L20 Circuits 

SN74L20 Circuits 

Normalized Fan-Out From Eacti Output, N 

Operating Free-Air Temperature Range, Ta:SN54L20 Circuits 

SN74L20 Circuits 



electrical characteristics (over recommended operating free-air temperature range unless otherwise noted) 



MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5J 


V 


4.75 


5 


5.25 


V 


10 




-55 


25 


125 


"c 





25 


70 


"c 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONSt 


MIN MAX 


UNIT 


Logical 1 input voltage required 
Vinii) at all input terminals to ensure 
logical level at output 


1 




2 


V 


Logical input voltage required 
Vin(o| at any input terminal to ensure 
logical 1 level at output 


2 




0.7 


V 


Vout(ii Logical 1 output voltage 


2 


Vcc = MIN, Vi„ = 0.7 V, 
load = -100 /lA 


2.4 


V 


Vout|o) Logical output voltage 


1 


Vcc = MIN, Vi„ = 2 V, 
l.ini, = 2 mA 


0.3 


V 


lin(o) Logical level input current (each input) 


3 


Vcc = MAX, Vi„ == 0.3 V 


-0.18 


mA 


iin|i) Logical 1 level input current (each input) 


4 


Vcc = MAX, Vi„ == 2.4 V 


10 


^A 


Vcc = MAX, Vi„ = 5.5 V 


100 


M 


los Short-circuit output current 


5 


Vcc = AAAX, V^„ = 0, Vo„» = 


-3 -15 


mA 


Logical level supply current 
'^'='°' (average per gate) 


6 


Vcc = MAX, Vi„ = 5 V 


OJl 


mA 


. Logical 1 level supply current 
'^'^''' (average per gate) 


6 


Vcc = MAX, Vi„ = 


0.2 


mA 



switching characteristics, Vcc = 5 V, Ta = 25*'C, N = 10 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


tpdo Propagation delay time to logical level 


35 Cl 


= 50 pF, Rl = 4 kfi 




31 


60 


ns 


tpdi Propagation delay time to logical 1 level 


35 1 Cl 


= 50 pF, Rl = 4 kn 




35 


60 


ns 



jFor conditions shown as MIN or MAX, use the appropriate value specified under recommended oparoting conditions for the opplicoble circuit type. 
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CIRCUIT TYPES SN54L30, SN74L30 
8-INPUT POSITIVE NAND GATES 



schematic 




3 I OUTPUT 



NOTES: 1. Component values shown are nominal. 
2. NC — Mo internal connection 



T JOR N 

FLAT PACKAGE (TOP VIEW) DUAL-IN-LINE PACKAGE (TOP VIEW) 



NC NC Y GND H 



® ® ® ® ® ® (D 



rt 



t 



i=jt 



3J 



I I 



0®© 



NC A » Vr, 



V , NC H G n:C nC 



14 LJ 13 lJ 12 U 11 ^ 10 U 3 U 8 U 



V 



1 fi 2 n 3 n 4 n 5 ji 6 n TT 

A B C D t = GND 



positive logic 



Y = ABCDEFGH 



recommended operating conditions 

Supply Voltage Vcc: SN54L30 Circuits 

SN74L30 Circuits 

Normalized Fan-Out From Eacti Output, N 

Operating Free-Air Temperature Range, Ta: SN54L30 Circuits 

SN74L30 Circuits 



MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


4.75 


5 


5.25 


V 


10 




-55 


25 


125 


•c 





25 


70 


"c 



llectricoi cliaracteristics (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONSt 


MIN MAX 


UNIT 


Logical 1 input voltage required 
Vi„(i| at oil input terminals to ensure 
logical level at output 


1 




2 


V 


Logical input voltage required 
Vin|o) at any input terminal to ensure 
logical 1 level at output 


2 




0.7 


V 


V<,u){ii Logical 1 output voltage 


2 


Vcc = MIN, Vi„ = 0.7V, 
li„,d = -lOOM 


2.4 


V 


V„u((o| Logical output voltage 


1 


Vcc = MIN, Vi„ = 2V, 
l,i„i = 2 mA 


0.3 


V 


li„lo| Logical level input current (each input) 


3 


Vcc = MAX, Vi„ r= 0.3 V 


-0.18 


mA 


li„(il Logical 1 level input current (each input) 


4 


Vcc = MAX, Vi„ = 2.4 V 


10 


mA 


Vcc = MAX, V,„ = 5.5 V 


100 


mA 


los Short-circuit output current 


5 


Vcc = MAX, V;„ = 0, Vo„, = 


-3 -15 


mA 


lcc(o| Logical level supply current 


6 


Vcc = MAX, V,„ = 5 V 


0.51 


mA 


Iccii) Logical 1 level supply current 


6 


Vcc = MAX, V,„ = 


SN54L30 


0.33 


mA 


SN74L30 


0.2 



switching characteristics, Vcc = 5 V, Ta = 25''C, N = 10 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


tpdO 


Propagation delay time to logical level 


36 


Cl 


--^ 50 pF, Rl = 4 k(> 




70 


100 


ns 


tpd, 


Propagation delay time to logical 1 level 


35 


Cl 


= 50 pF, Rl = 4 VV. 




35 


60 


ns 



tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the opplicable circuit type. 
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CIRCUIT TYPES SN54L51, SN74L51 
DUAL 2-WIDE AND-OR-INVERT GATES 



schematic (each gate) 



FLAT PACKAGE (TOP VIEW) 



JOR N 
DUAL-iN-LllME PACKAGE {TOP VIEW) 



40kn>20kn<40lcQ< 



I 

Ate 



xy 



l: 



3 J OUTPUT 



6 

DE F 



1V_ ID IT \jf^J il *^' i*- 

® ® ® ® ® (D (D 




© © © ® © ® 



lA ID IE 



IF 2A 2S 




LLillilLlliJ 



lA 2A 2B 2C 2D 2Y GND 



NOTES: 1. Component values shown are nominal. 

2. Inputs C and F are avollable on gate 1 only. 



recommended operating conditions 

Supply Voltage Vcc: SN54L51 Circuits 
SN74L51 Circuits 
Normalized Fan-Out From Each Output, N 



positive logic 

lY = (U'lB'lC) + (ID'IE'IF) 
2Y = (2A'2B) + (2C«2D) 





MIN 


NOM MAX 


UNIT 




4.5 


5 5.5 


V 




4.75 


5 5.25 


V 




10 




k: SN54L51 Circuits 


-55 


25 125 


•c 


SN74L51 Circuits 





25 70 


•c 



electrical characteristics (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST 
FIGURE 


TEST CONDlTIONSt 


MIN MAX 


UNIT 


Logical 1 input voltoge required at 
Vinni all input terminals of either AND 

section to ensure logical at output 


13 




2 


V 


Logical input voltage required at 
Vinioi one input terminal of each AND 

section to ensure logical 1 at output 


14 




0.7 


V 


V„„)|ii Logical 1 output voltage 


14 


Vcc = MIN, Vi„ = 0.7 V, 
lro.d = -100/iA 


2.4 


V 


Vout|o| Logical output voltage 


13 


Vcc = MIN, Vi„ = 2 V, 
l„ri, = 2 mA 


0.3 


V 


lm|o| Logical level input current (each input) 


15 


Vcc = MAX, Vi„ = 0.3 V 


-0.18 


RlA 


liniii Logical 1 level input current (each input) 


16 


Vcc = MAX, Vin = 2.4 V 


10 


M 


Vcc = MAX, Vi„ = 5.5 V 


100 


M 


los Short<ircuit output current 


17 


Vcc = MAX, Vi„ = 0, V„„, = 


-3 -15 


mA 


Logical level supply current 
Iccioi (average per gate) 


18 


Vcc = AUX, Vi„ = 5 V 


0.65 


mA 


Logical 1 level supply current 
'ccMi (average per gate) 


18 


Vcc = AAAX, Vin = 


0.4 


mA 



switching characteristics, Vcc = 5 V, Ta = 25''C, N = 10 



PARAMETER 



*pdo Propagation delay time to logical level 



tpdi Propggotion delay time to logical 1 level 



TEST 
FIGURE 



TEST CONDITIONS 



Cl = 50 pF, Rl = 4 kn 



Cl = 50 pF, Rl = 4 ki) 



tFor conditions shown as BIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable circuit type. 
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CIRCUIT TYPES SN54L54, SN74L54 

4-WIDE 3-2-2-3-INPUT AND-OR-INVERT GATES 



schematic 



T JORN 

FLAT PACKAGE (TOP VIEW) DUAL-IN-LINE PACKAGE (TOP VIEW) 




B NC GNO 



® ® ® ® ® © ® 

1^1 ' j-J I J 



=^ TTTT L^ 



(D © © © © ® © 



jnMWRJWTim 




niiuMiiiA^jiii^ 



positive logic 



Y = (ABC) -!- (DE) -!- (FG)+ (H!J) 



positive logic: 



z^ f/i^^^ -L. 'CDE'^ -*- 'FGH^ 



NOTE: ). Component values shown ore nominal. 
2. NC — No internal connection 

recommended operating conditions 

Supply Voltage Vcc: SN54L54 Circuits 
SN74L54 Circuits 
Normalized Fan-Out From Each Output, N 





MIN 


NOM 


MAX 


UNIT 






5 


5.5 


V 








4 75 


5 


5.25 


V 








10 






,: SN54L54 Circuits 


-55 


25 


125 


»C 




SN74L54 Circuits 





25 


70 


"C 





electrical characteristics (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONSt 


MIN MAX 


UNIT 


Logical 1 input voltage required at 
V,„(i) all Input terminals of one AND 

section to ensure logical at output 


13 




2 


V 


Logical Input voltage required af 
V,„|o| one input terminal of each AND 

section to ensure logical 1 at output 


14 


- 


0.7 


V 


Vout|ii Logical 1 output voltage 


14 


Vcc = MIN, Vi„ = 0.7 V, 
lio.d — -100 /iA 


2.4 


V 


V(,„i|o| Logical output voltage 


13 


Vcc = MIN, Vi„ = 2 V, 
l,i„4 = 2 mA 


0.3 


V 


l.nioi Logical level input current (each input) 


15 


Vcc = MAX, Vi„ = 0.3 V 


-0.18 


mA 


linMI Logical 1 level input current (each Input) 


16 


Vcc = MAX, Vi„ = 2.4 V 


10 


mA 


Vcc = MAX, Vi„ = 5.5 V 


100 


*«A 


los Short-circuit output current 


17 


Vcc = MAX, Vi„ =-- 0, V„>,, = 


-3 -15 


mA 


Iccioi Logical level supply current 


18 


Vcc = AAAX, Vi„ = 5 V 


0.99 


mA 


lcc{i| Logical 1 level supply current 


18 


Vcc = MAX, Vi„ = 


0.8 


mA 



switching characteristics, Vcc = 5 V, Ta = 25'*C, N = 10 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


tpdo Propagation delay time to logical level 


35 


Cl 


= 50 pF, Ri = 4 k<2 




35 


60 


ns 


tpdi Propagation delay time to logical 1 level 


35 


Cl 


= 50 pF, Rl = 4 kli 




50 


90 


ns 



tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable circuit type. 
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CIRCUIT TYPES SN54L55, SN74L55 
2-WIDE 4-INPUT AND-OR-INVERT GATES 



schematic 



JORN 




3 f OUTPUT 



MOTE: 1. Componmt »nlu»s shown art nominal. 
2. NC — Mo internal connection 



FLAT PACKAGE (TOP VIEW) DUAL-IN-LINE PACKAGE (TOP VIEW) 



GND NC NC 



(u) (13) (® (ii) ® © 

I L ■ ■ 




© © © ® ® © 



VCC H G F E NC Y 




THnMHrnHor 



positive logic 

Y = (ABCD) + (EFGH) 



NC NC GND 



recommended operating conditions 



Supply Voltage Vcc: SN54L55 Circuits 

SN74L55 Circuits 

Normalized Fan-Out From Each Output, N 

Operating Free-Air Temperature Range, Ta: SN54L55 Circuits 

SN74L55 Circuits 



MIN 

4.5 5 

4.75 5 



NOM MAX 



UNIT 



5.5 



5.25 



-55 



25 



electrical characteristics (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 



Logical 1 input voltage required at 
Vii,(i| all input terminals of either AND 

section to ensure logical at output 



Logical input voltage required at 
Vi.ioi one input terminal of each AND 

section to ensure logical 1 at output 



Vo.t|i| Logical 1 output voltage 
Vo«t|o| Logical output voltage 



TEST 
FIGURE 



Urn Logical level input current (each input) 



lii.(i| Logical 1 level input current (each input) 



los Short-circuit output current 



Iccioi Logical level supply current 



TEST CONDITIONSt 



Vcc = MIN, V^„ = 0.7 V, 

lio.d = -100 M 



Iccdi Logical 1 level supply current 



Vcc = MIN, 
l.int = 2 mA 



Vi„ = 2 V, 



MIN 



2.4 



Vcc = MAX, 



Vi„ = 0.3 V 



Vcc = MAX, Vi„ = 2.4 V 



Vcc = MAX, 



Vi„ = 5.5 V 



Vcc = MAX, V„ = 0, Vo.. = 



Vcc = MAX, 



Vi„ = 5 V 



Vcc = MAX, Vi„ 



switching characteristics, Vcc = 5 V, Ta = 25''C, N = 10 



PARAMETER 



tpdo Propagation delay time to logicol level 



tpdi Propagation delay time to logicol 1 level 



TEST 
FIGURE 



TEST CONDITIONS 



Cl = 50 pF, Rl = 4 kf] 



Cl = 50 pF, Rl = 4 kij 



MIN 



tFor c«.di.i«-. .h..n as HIH or MAX. us. .1,. oppropri... val« specified under rec,n.n,end.d operating conditions for the applicohie circuit trpe. 



MAX 



0.7 



UNIT 



0.3 



-0.18 



10 



100 



V 
mA 



M 



-15 



0.65 



0.4 



mA 



mA 
mA 



mA 



TYP MAX 



35 



60 



50 



90 



UNIT 
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CIRCUri TYPES SN54171, SN74171 
R-S MASTER-SLAVE FLIP-FLOPS 



logic 



TRUTH TABLE 


t„ 


t„+, 


R 


S 


Q 








Qn 





I 


1 


1 








1 
. 


1 


indeterminate 



NOTES: 1. « = Rl • R2 • R3 

2. S = SI • S2 • S3 

3. In = lit time befora clocl( pulse. 

4. h + t = Bit time ofter clock pulse. 

5. HC — No internal connection. 



T JORN 

FLAT PACKAGE (TOP VIEW) DUAL-IN-LINE PACKAGE (TOP VIEW) 



■^J K^ U IjNU Q S3 52 

® ® ® ® ® © ® 




® ® ® ® ® ® ® 

RI CLOCK PRESET Vcc CLEAR NC SI 




LL'LL^uL*^uL^J_nLj_rLZ 



NC CLtAK s: 



positive logic 

Low input to preset sets Q to logical 1 

Low Input to clear sets Q to logical 

Preset and clear are independent of clock 



description 



These R-S flip-flop circuits are based on the master-slave 
principle. The AND gate inputs for entry into the master 
section are controlled by the clock pulse. The clock pulse 
also regulates the state of the coupling transistors which 
connect the master and slave sections. The sequence of 
operation is as follows: 

1. Isolate slave from master 

2. Enter information from AND gate inputs to master 

3. Disable AND gate inputs 

4. Transfer information from master to slave. 



HIGH 



LOW 



CLOCK WAVEFORM 





recommended operating conditions 



Supply Voltage Vcc: SN54L71 Circuits 

SN74L71 Circuits 

Normalized Fan-Out From Eacti Output, N 

Width of Clock Pulse, tpidock] (See figure 36) 

Width of Preset Pulse, tp(pr.„t| (See figure 37) 

Width of Clear Pulse, tp(ci..,i (See figure 37) 

Input Setup Time, t,.tup (See figure 36) 

input Hold Time, thoid 

Operating Free-Air Temperature Range, Ta: SN54L71 Circuits 

SN74L71 Circuits 



MIN 


NOM 


MAX 


UNIT 




5 


5.25 


V 




10 




200 


ns 


100 


ns 


100 


ns 


100 


ns 







-55 


25 


125 


•c 





25 


70 


•c 
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CIRCUIT TYPES SN54L71, SN74L71 
R-S MASTER-SLAVE FLIP-FLOPS 



electrical characteristics (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONSt 


MIN MAX 


UNIT 


Input voltage required to 
V,„(,| ensure logical 1 at any 
input terminal 


19 
and 
20 




2 


V 


Input voltage required to 
Vi,|oi ensure logical at any 

input terminal except clock 


19 

and 

20 




0.7 


V 


Input voltage required to 
Vin|o| ensure logical at 
clock input terminal 


19 

and 

20 




0.6 


V 


Voatpi Logical 1 output voltage 


19 


Vcc = MIN, li»d = -100M 


2.4 


V 


Voiii(o| Logical output voltage 


20 


Vcc — MIN, l.iri, = 2 mA 


0.3 


V 


li.(o| Logical level input current 
of R1,R2,R3, S1,S2,orS3 


21 


Vcc = AAAX, V^. = 0.3 V 


-0.18 


mA 


1 Logical level input current 
'"''" at preset, clear, or clock 


21 


Vcc ^ MAX, Vi. = 0.3 V 


-0.36/ 


mA 


1 Logical 1 level input current 
'""' atR1,R2, R3,S1,S2,orS3 


22 


Vcc = MAX, Vi„ = 2.4 V 


10 


HA 


Vcc = MAX, Vi, = 5.5 V 


100 


M 


1 Logical 1 level input current 
'"''' at preset or eleor 


22 


Vcc = AAAX, Vi„ = 2.4 V 


20 


M 


Vcc = MAX, Vi„ - 5.5 V 


200 


M 


, Logical 1 level input current 
''""' of clock 


22 


Vcc = MAX, Vi, = 2.4 V 


0/ -0.2/ 


mA 


Vcc = A*AX, Vi„ = 5.5 V 


200/ 


M 


los Short-circuit output current 


23 


Vcc = AAAX, Vi. = 0, Vo.. = 


-3 -15 


mA 


Ice Supply current 


22 


Vcc = MAX, Vi,(ci„n = 


1.44 


mA 



tf»r conditions shown ss MIN or MAX, use the appropriofe voiue specified under recommended operating conditions for the applicable circuit type. 
/For typical clock Input current see page 8-47. 



switching characteristics, Vcc = 5 V, Ta = 25°C, N = 10 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


'^max 


Maximum clock frequency 


36 


Ci = 50 pF, Rl = 4 kil 


3 


MHz 


tpd, 


Propagation delay time to logical 
1 level from clear or preset 
to output 


37 


Cl -- 50 pF, Rl =: 4 kU 




35 


75 


ns 


tp« 


Propagation delay time to logical 
level from clear or preset 
to output 


37 


Cl = 50 pF, Ri = 4 Kl. 
Vi.|cioc*j = 2.4 V 




60 


150 


m 


Cl = 50 pF, Ri = 4 ka 
Vi„(el«i) = V 


200 


ns 


tpd, 


Propagation delay time to logical 
1 level from clock to output 


36 


Cl = 50 pF, Ri = 4 kfi 


10 


35 


75 


ns 


tpdO 


Propagation delay time to logical 
level from deck to output 


36 


Cl = 50 pF, Ri = 4 kiJ 


10 


60 


150 


ns 
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CIRCUIT TYPES SN54L71, SN74L71 
R-S MASTER-SLAVE FLIP-FLOPS 



functional block diagram 



PRESET* 



schematic 



Qo- 



PRESETo- 



oCLEAR 




O S3 



CLOCK 



500 Q I 20 kO 



: ; 56 kQ 56 kn 



>^ 



12 kQ 



60 kQ 
56 kn 



3^ 



40 kQ 



MO 



20 kQ 



56kQi; 



\ 




< 




c 



20 kQ I 500 n 



-oVcc 



MT 



-* oQ 



12 kQ 



-OCLEAR 



56 kQ ::40kQ 



> 



60 kQ 
56 kQ 



c^ 



> 



I 0S2 



; ; 20 kQ 



-oGND 



CLOCK 



Component values shown are nominal. 
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CIRCUIT TYPES SN54L72, SN74L7^ 
J<K MASTER-SLAVE FLIP-FLOPS 



logic 



TRUTH TABLE 


i. 


t, + i 


J 


K 


Q 








Q. 





1 





1 





1 


1 


1 


Q. 



NOTES: 1. J = Jl • J2 • J3 

2. K = Kl • C • K3 

3. t, = lit tinia btfore clock pulsi. 

4. In -f. 1 = lit timt ofter clocii pulst. 

5. NC — No intemol connictlen. 



FLAT PACKAGE {TOP VIEW) 



JOR N 
DUAL-IN-LINE PACKAGE (TOP VIEW) 



® ® ® ® ® ® © 



% 




® ® ® ® ® ® ® 

Kl CLOCK PRESET V^c CLEAR NC J' 



.PRESET CLOCK K3 



mnruuiRjiimiTL 



i 



V 



5 



Preset 

' a 

■C(Clock 



LLlliiMiJMlJ 



wn^ 



NC CLEAR Jl 



positive logic 

Low input to preset setj Q to logical 1 

Low input to clear sets Q to logical 

Preset and clear are independent of clock 



description 



These J-K flip-flop circuits are based on the master-slave 
principle. The AND gate Inputs for entry into the master 
section are controllecJ by the clock pulse. The clock pulse 
also regulates the state of the coupling transistors which 
connect the master and slave sections. The sequence of 
operation is as follows: 

1 . Isolate slave from master 

2. Enter information from AND gate inputs to master 

3. Disable AND gate inputs 

4. Transfer information from master to slave. 

Logical state of J and K inputs must not be allowed to 
change when the clock pulse is in a high state. 




recommended operating conditions 



Supply Voltage Vcc: SN54L72 Circuits 

SN74L72 Circuits 

Normalized Fan-Out From Each Output, N 

Width of Clock Pulse, tpfciod.) (See figure 36) ....•■ • 

Width of Preset Pulse, tp|pr..,t| (See figure 37) 

Width of Clear Pulse, tp{ciMr| (See figure 37) 

Input Setup Time, ti.h,p (See figure 36) 

Input Hold Time, ihoid 

Operating Free-Air Temperature Range, Ta: SN54L72 Circuits 

SN74L72 Circuits 



MIN NOM 


MAX 


UNIT 


*JS 5 


5i 


V 


4.75 5 


5.25 


V 




10 




200 


ns 


100 


ns 


100 


ns 


>tp|clock) 









-55 25 


125 


•c 


25 


70 


•c 
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CIRCUIT TYPES SN54L72, SN74L72 
J-K MASTER-SLAVE FLIP-FLOPS 



electrical characteristics (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST 
FIGURE 


TEST CONOITIONSt 


MIN MAX 


UNIT 


Input voltage required to 
V,„|i) ensure logical 1 at any 
input terminal 


24 

and 
25 




2 


V 


Input voltage required to 
V,„|o| ensure logical at ony 

input terminal except clock 


24 

and 
25 




0.7 


V 


Input voltage required to 
V,„|o| ensure logical at 
clock input terminal 


24 

and 
25 




0.6 


V 


V„ui|i| Logical 1 output voltage 


24 


Vcc = MIN, l,..d = -lOO/iA 


2.4 


V 


Vout(oi Logical output voltage 


25 


Vcc = MIN. = 2mA 


0.3 


V 


. Logical level input current 
'"'"' atJ1,J2,J3, Kl,K2,orK3 


26 


Vcc = MAX, V,„ = 0.3 V 


-0.18 


mA 


1^ Logical level input current 
at preset, clear, or clock 


26 


Vcc = MAX, V,. = 0.3 V 


-0.36t 


mA 


Logical 1 level input current 
'■"''' atJl,J2, J3, K1,K2,orK3 


27 


Vcc = MAX, V.„ = 2.4 V 


10 


/«A 


Vcc = MAX, V,. = 5.5 V 


100 


mA 


Logical 1 level input current 
'"''' at preset or clear 


27 


Vcc = MAX, V„ = 2.4 V 


20 


mA 


Vcc = AUX, V„ = 5.5 V 


200 


mA 


Logical 1 level input current 
'-"1 at clock 


27 


Vcc = MAX, V„ = 2.4 V 


-0.2$ 


mA 


Vcc = MAX, V„ = 5.5 V 


200$ 


t^ 


los Short-circuit output current 


28 


Vcc = AAAX, V„ = 0, V^, = 


-3 -15 


mA 


!cc Supply current 


27 


Vcc = MAX, V„|c„c»i = 


1.44 


mA 



For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable cii 
type. 
tFor typical clock input current see page 8-47. 



switching characteristics, Vcc = 5 V, T^ = 25''C, N = 10 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN 


TY^ 


MAX 


UNIT 


■•"max 


Maximum clock frequency 


36 


Cl = 50 pF, Rl = 4 kn 


3 


MHz 


fp* 


Propagation delay time to logical 
1 level from clear or preset 
to output 


37 


Ci --= 50 pF, Rl = 4 kS.> 




35 


75 


ni 


tp* 

tpd, 


Propagation delay time to logical 
level from clear or preset 
to output 


37 


Cl = 50 pF, Rl = 4 kO, 
Vi.,ci«i) = 2.4 V 




60 


150 


nt 


Cl = 50 pF, Rl = 4 kn, 

Vi,lcl«:lil = V 


200 


m 


Propagation delay time to logical 
1 level from clock to output 


36 


Cl = 50 pF, Rl = 4 kS2 


10 


35 


75 


m 


fp« 


Propagation delay time to logical 
level from clock to output 


36 


Cl = 50 pF, Rl = 4 kW 


10 


60 


150 


m 
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TYPES SN54L72, SN74L72 
J-K MASTER-SLAVE FLIP-FLOPS 



functional block diagram 



PRESET© 




CLOCK 



schematic 



PRESETo 



oCLEAR 



CLOCK 



oVcc 




oGND 



Component values shown are nominoL 
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CIRCUIT TYPES SN54L73, SN74L73 
DUAL J-K M4$TER-SLAVE FLIP-FLOPS 



logic 



TRUTH TABLE 


tn 


tn + 1 


J 


K 


Q 








Qn 





1 





1 





1 


1 


1 


Qn 



NOTES: 1. tn = Bit time before clock pulse. 

2. tp + 1 = Bit time after clock pulse. 



FLAT PACKAGE (TOP VIEW) 



JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 



1J 1Q IQ GND 2K 2Q 2Q 

® ® ® © ® © ® 



a 



rqCleai 

J Clock K 



Clear 
K Clock J 



I^TV.Tf^ 



© © © © © © © 

11 2 T 

CLOCK CLEAR IK VCC CLOCK CLEAR 2J 





u 
14 


IQ 10 GNC 

13 12 11 


2K 20 

10 9 


2 




r 




ill- 


__J 


i 






! 








1 1 


1 1 








i S 




li 


1 Q Q 
pic Clear 

J Clock K 




Q 
Clea 

K Clock J 


^ 


U y 




1- 


^1 






1 






I 


1 '— 















1 


-^ 


' 3 


4 


5 


6 ' 




1 





CLOCKCLEAR IK VcC CLOCKCLEAR 2J 



positive logic: 

Low input to clear sets Q to logical 
Clear is independent of clock 



description 



These J-K flip-flop circuits are based on the master- 
slave principle. The AND gate inputs for entry into 
the master section are controlled by the clock pulse. 
The clock pulse also regulates the state of the 
coupling transistors which connect the master and 
slave sections. The sequence of operation is as 
follows: 

1. Isolate slave from master 

2. Enter information from AND gate inputs to 
master 

3. Disable AND gate inputs 

4. Transfer information from master to slave. 
Logical state of J and K inputs must not be allowed 
to change when the clock pulse is in a high state. 



recommended operating conditions 






SN54L73 


SN74L73 


UNIT 


MIN 


NOM 


MAX 


MIN 


NOM 


MAX 


Supply voltage Vcc 


4.5 


5 


5.6 


4.75 


5 


5.25 


V 


Normalized fan-out from each output, N 


10 


10 




Width of clock pulse, tpidock) (See Figure 36) 


200 


200 


ns 


Width of preset pulse, tp(preset) 'See Figure 37) 


100 


100 


ns 


Width of clear pulse, tp(ciear) (See Figure 37) 


100 


100 


ns 


Input setup time, tjetup (See Figure 36) 


>tp(clock) 


>tp(clock) 




Input hold time, t^old 










Operating free-air temperature range, T^ 


-55 


25 


125 





25 


70 


°C 
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CIRCUIT TYPES SN54L73, SN74L73 
DUAL J-K MASTER-SLAVE FLIP-FLOPS 



electrical characteristics (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST 
FIGURE 


TEST 


CONDITIONSt 


MIN 


MAX 


UNIT 


Vln|„ 


Input voltage required to 
ensure logical 1 at any 
input terminal 


29 

and 
30 




2 


V 


Vi„,0) 


Input voltage reguired to 
ensure logical at any 
input terminal except clock 


29 

and 
30 




0.7 


V 


V^„|01 


Input voltage reguired to 
ensure logical 0.at 
clock input terminal 


29 
and 
30 




0.6 


V 


Vort(l) 


Logical 1 output voltage 


29 


Vcc = MIN, 


iiud = -100M 


2.4 


V 


V„„,|., 


Logical output voltage 


30 


Vcc = MIN, 


l.ini = 2 mA 


0.3 


V 


1 

lin(0| 


Logical level input current 
at J or K 


31 


Vcc = MAX, 


Vi„ = 0.3 V 




-0.18 


mA 


lln(0| 


Logical level input current 
at clear or clock 


31 


Vcc = MAX, 


Vi„ = 0.3 V 




-0.36jf 


mA 




Logical 1 level input current 
at J or K 


32 


Vcc = MAX, 


Vi„ = 2.4 V 




10 


M 


lia(l) 


Vcc = MAX, 


Vi„ = 5.5 V 




100 


M 




Logical 1 level input current 
at dear 


32 


Vcc = MAX, 


Vi„ ^ 2.4 V 




20 


pA 


linni 


Vcc = MAX, 


Vi„ = 5.5 V 




200 


HA 




Logical 1 level input current 
at clock 


32 


Vcc = MAX, 


Vi„ = 2.4 V 


0/ 


-0.2/ 


mA 


linn) 


Vcc = MAX, 


Vi„ = 5.5 V 


200/ 


/lA 


los 


Short-circuit output current 


33 


Vcc = MAX, 


Vi„ = 0, V<„t = 


-3 


-15 


mA 


Ice 


Supply current (average 
per flip-flop) 


32 


Vcc = MAX, 


Vi„|clock| = 




1.44 


mA 



''^For conditons shown as MIN or MAX, use the appropriate value specified under recomnnended operating conditons for the applicable circuit 

type. 
/For typical clock input current see page 8-47. 



switching characteristics, Vcc = 5 V, Ta = 25 °C, N = 10 



PARAMETER 


TEST 
FIGURE 




TEST 


CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


■''max 


Maximum clock frequency 


36 


Cl 


= 50 pF, 


Rl = 4 kn 


3 


MHz 


tpdi 


Propagation delay time to logical 
1 level from clear to output 


37 


Cl 


= 50 pF, 


Rl = 4 kfl 




35 


75 


ns 


tp<n 


Propagation delay time to logical 
level from clear to output 


37 


Cl 
Rl 


= 50 pF, 
= 4ka 


Vi„(ciock) = 2.4 V 




60 


150 




Vi„,clocH = V 






200 


ns 


tpdO 


Propagation delay time to logical 
level from clock to output 


36 


Cl 


= 50 pF, 


Rl = 4 kfl 


10 


60 


150 ns 


tpdl 


Propagation delay time to logical 
1 level from clock to output 


36 


Cl 


= 50 pF, 


Rl = 4 kn 


10 


35 


75 ns 
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CIRCUIT TYPES SN54L73, SN74L73 
DUAL J-K MASTER-SLAVE FLIP-FLOPS 



functional block diagram (each flip-flop) 




OCLEAR 



CLOCK 



schematic (each flip-flop) 



Qo I - 



-oVcc 



TO OTHER 
FLIP-FLOP 




NOTE: Compomnt valun sh«wn on nominol 
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CIRCUIT TYPES SN54L74, SN74L74 
DUAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 



Typical Maximum Clock Frequency ... 3 MHz 



Positive- Edge Triggering 



Fully Compatible with Most TTL 
and DTL Circuits 



• High-Fan-Out, Low-Impedance, 
Totem-Pole Outputs 



logic 



FLAT PACKAGE (TOP VIEW) 



JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 



TRUTH TABLE (Each Flip-Flop) 



tn 


tn+1 


INPUT 
D 


OUTPUTS 
Q Q 


L 
H 


L H 
H L 



H = high level, L = low level 



NOTES: A. t^, = bit time before clock pulse. 
B. tp+i = bit time after clock pulse. 



IQ GND 



20 PRESEl 



® ® ® ® ® © © 



Q 5 Q 

!_, PRESET .^_ _, CLEAR J 

^ CLEAR -^n n PRESET ^^ 



m 



t 



© © ® © © © © 



V(-c CLEAR 20 CLOCK PRESET 2Q 2Q 



1 






PRESET 
n n — ' 



n^iiiiiiiuiiiiiiiiir 



10 10 GND 



CLOCK PRESET 



asynchronous inputs: 



Low input to preset sets Q to high level 
Low Input to clear sets Q to low level 
Preset and clear are independent of clock 



description 



These monolithic, low-power, dual, edge-triggered flip-flops utilize TTL circuitry to perform D-type flip-flop logic. 
Each flip-flop has individual clear and preset inputs, and complementary Q and Q outputs. 

Information at input D is transferred to the Q output on the positive-going edge of the clock pulse. Clock triggering 
occurs at a voltage level of the clock pulse and is not directly related to the transition time of the positive-going pulse. 
When the clock input is at either the high or low level, the D-input signal has no effect. 

These circuits are fully compatible for use with most TTL or DTL circuits. A full fan-out to 10 normalized 
Series 54L/74L loads is available from each of the outputs. Maximum clock frequency is typically 3 megahertz, with a 
typical power dissipation of 4.25 milliwatts per flip-flop. 

The SN54L74 is characterized for operation over the full military temperature range of -55°C to 125°C; the SN74L74 
is characterized for operation from C to 70 C. 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage Vcc (see Note 1) 8V 

Input voltage (see Notes 1 and 2) 5.5 V 

Operatingfree-air temperature range: SN54L74 Circuits —55 C to 125 C 

SN74L74 Circuits 0°C to 70°C 

Storage temperature range —65 C to 150 C 



NOTES: 1 . Voltage values are with respect to network ground terminal. 

2. Input voltage must be zero or positive with respect to network ground terminal. 
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CIRCUIT TYPES SN54L74, SN74L74 

DUAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 



recommended operating conditions 





SN54L74 


SN74L74 


UNIT 


MIN 


NOM 


MAX 


MIN 


NOM 


MAX 


Supply voltage Vqq 


4.5 


5 


5.5 


4.75 


5 


5.25 


V 


Normalized fan-out from each output, N 


10 


10 




Width of clock pulse, tvy(ciock) (see Figure 7 or 8) 


200 


200 


ns 


Width of preset pulse, ty^lpreset) (see Figure 6) 


100 


100 


ns 


Width of clear pulse, t,„(t;|ear) (see Figure 6) 


100 


100 


ns 


Input setup time for either high- or low-level data, 
^setup (see Note 3 and Figure 7 and 8) 


30 


30 


ns 


Input hold time, t^old (See Note 3 and Figure 7 and 8) 








ns 


Operating free-air temperature range, T/^ 


-55 


25 


125 





25 


70 


°C 



NOTES: 3. Setup time is the interval immediately preceding the positive-going edge of the clock pulse during which interval the data to be 
recognized must be maintained at the input to ensure its recognition. 
4. Hold time is the interval immediately following the positive-going edge of the clock pulse during which interval the data to be 
recognized must be maintained at ttie input to ensure its continued recognition. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


TEST 
FIGURE 


TESTCONDITIONSt 


MIN MAX 


UNIT 


V||-| High-level input voltage 


35,36 




2 


V 


V|i_ Low-level input voltage 


35,36 




0.7 


V 


Vqh High-level output voltage 


35 


Vcc=I^IN, IoH = -100mA 


2.4 


V 


Vql Low-level output voltage 


36 


Vcc-MIN, loL = 2mA 


0.3 


V 


l|H High-level input current into D 


37 


Vcc= MAX, V| =2.4V 


10 


liA 


Vcc = MAX, V|=5.5V 


100 


/xA 


l|H High-level input current into preset or clock 


37 


Vcc=MAX, V| = 2.4V 


20 


mA 


Vcc = MAX, V| = 5.5V 


200 


mA 


l|H High-level input current into clear 


37 


Vcc = MAX, V( = 2.4V 


30 


mA 


Vcc = MAX, V| = 5.5V 


300 


mA 


1 1 L Low-level input current into preset or D 


38 


Vcc = MAX, V|=0.3V 


-0.18 


mA 


1 1 L Low-level input current into clear or clock 


38 


Vcc = MAX, V| = 0.3V 


-0.36 


mA 


Iqs Short-circuit output current§ 


39 


Vcc = MAX 


-3 -15 


mA 


Ice Supply current (each flip-flop) 


37 


Vcc = MAX 


1.5 


mA 



tpor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device 
type. 
i! Not more than one output should be shorted at a time. 



switching characteristics, Vcc "= 5 V, Ta = 25° C, N = 10 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


^max 


Maximum clock frequency 


44,45 


CL=50pF, RL = 4kn 


3 


MHz 


tPLH 


Propagation delay time, low-to-high-level 
output, from clear or preset inputs 


43 




50 


75 


ns 


tPHL 


Propagation delay time, high-to-low-level 
output, from clear or preset inputs 


43 




80 


150 


ns 


tPLH 


Propagation delay time, low-to-high-level 
output, from clock input 


44,45 


10 


65 


100 


ns 


tPHL 


Propagation delay time, high-to-low-level 
output, from clock input 


44,45 


10 


65 


150 


ns 
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CIRCUIT TYPES SN54L74, SN74L74 
DUAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 



functional block diagram (each flip-flop) 



PRESET O 




CLEAR O •■ 



CLOCK O 



O Q 



O Q 



schematic (each flip-flop) 



PRESET o 



CLEAR O 



CLOCK o 



TOOTHER 
FLIP-FLOP 



D o 




NOTE: Component values shown are nominal. 
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CIRCUIT TYPES SN54L78, SN74L78 
DUAL J-K MASTER-SLAVE FLIP-FLOPS 



logic 



TRUTH TABLE | 


tr 


t„+, 


J 


K 


Q 








Qn 





1 





1~^ 





1 


1 


1 


Q. 



NOTES: 1. t„ = Bit time before clock pulse. 
2. In -1-1 = Bit time after clock pulse. 



T JOR iSI 

FLAT PACKAGE (TOP VIEW) DUAL-IN-LINE PACKAGE {TOP VIEW) 



IQ IQ GND 2J 



® ® ® ® ® © © 



fe 




Preset Clearf>t<1CI 
K Clock J 



=F 




IT ^=? ^ 



©©©©©©© 



I J V^(- CLEAR 



)K IQ IQ GND 2J 2Q 2Q 



I 



rC Preset Clear3«cClear Presets-, 



f^ 



muiujLUiAiuiiir 

CLOCK I 1 J \/cc CLEAR ^ 2 K 



positive logic : Low input to preset sets Q to logical 1 
Low input to clear sets Q to logical 
Preset and c!ec:r ere Independent of clock 



description 



These J-K flip-flop circuits are based on the master-slave 
principle. Inputs to the master section are controlled by 
the clock pulse. The clock pulse also regulates the state 
of the coupling transistors which connect the master and 
slave sections. The sequence of operation Is as follows: 

1. Isolate slave from master 

2. Enter information from J and K inputs to master 

3. Disable J and K inputs 

4. Transfer information from master to slave. 

Logical state of J and K inputs must not be allowed to 
change when the clock pulse Is In a high state. 




recommended operating conditions 



Supply Voltage Vcc: SN54L78 Circuits 

SN74L78 Circuits 

Normalized Fan-Out From Eacti Output, N 

Width of Clock Pulse, tp(ciocfc| (See Figure 36) 

Width of Preset Pulse, tp(pr...f| (See Figure 37). . . . . . 

Width of Clear Pulse, tp|ci..r| (See Figure 37) 

Input Setup Time, t„i„p (See Figure 36) 

Input Hold Time, ti„id 

Operating Free-Air Temperature Range, Ta: SN54L78 Circuits 

SN74L78 Circuits 



MIN NOM 


MAX 


UNIT 


4 5 5 


5.5 


V 




4.75 5 


5.25 


V 


10 




200 


ns 


100 


ns 


100 


ns 


^ tp(clocl| 









-55 25 


125 


"C 


25 


70 


"C 
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CIRCUIT TYPES SN54L78, SN74L78 
DUAL J-K MASTER-SLAVE FLIP-FLOPS 



electrical characteristics (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST 
FIGURE 


TEST CONDITlONSf 


MIN MAX 


UNIT 


Input voltage required to 
Vin|i) ensure logical 1 af any 
Input terminal 


29 
and 
30 




2 


V 


Input voltage reguired to 
Vin(o| ensure logical at any 

input terminal except clock 


29 
and 
3d 




0.7 


V 


Input voltage reguired to 
Viii(o| ensure logical at 
clock input terminal 


29 

and 
30 




0.6 


V 


Voiit(i| Logical 1 output voltage 


29 


Vcc = MIN, lied = -100 M 


2.4 


V 


Vo,f(oi Logical output voltage 


30 


Vcc = MIN, l.int — 2 mA 


0.3 


V 


, Logical level input current 
''"'" at J or K 


31 


Vcc = MAX, V^„ = 0.3 V 


-0.18 


mA 


, Logical level input current 
''"'»' at preset 


31 


Vcc = MAX, Vi„ = 0.3 V 


-0.36 


mA 


. Logical level input current 
at clear or clock 


31 


Vcc = MAX, Vi„ = 0.3 V 


-0.72 


mA 


Logical 1 level input current 
'^""1 at J or K 


32 


Vcc = MAX, Vi, = 2.4 V 


10 


M 


Vcc = AAAX, Vi„ = 5.5 V 


100 


IJiA 


Logical 1 level input current 
'"''' at preset 


32 


Vcc = MAX, Vi, = 2.4V 


20 


/lA 


Vcc = MAX, Vi, = 5.5 V 


200 


M 


Logical 1 level input current 
''""' at clear 


32 


Vcc = MAX, Vi„ = 2.4 V 


40 


HA 


Vcc = MAX, Vp„ = 5.5 V 


400 


M 


, Logical 1 level input current 
■'""' at clock 


32 


Vcc = MAX, Vi„ = 2.4 V 


0§ -0.4§ 


mA 


Vcc = AAAX, Vi. = 5.5 V 


400§ 


^A 


los Short-circuit output current 


34 


Vcc = AAAX, Vi„ = 0. V.H,, = 


-3 -15 


mA 


Supply current (average 
'cc per flip-flop) 


32 


Wcc — MAX, Vi„iciocki = 


1.44 


mA 



ffor conditions shown as MIN or MAX, usa the appropriate value specified under recommended operating conditions for the applicable circuit type. 
§For typical clock input current see page 8-47. 

switching characteristics, Vcc = 5 V, T^ = 25°C, N = 10 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


f max Maximum clock frequency 


36 


Cl = 50 pF, Rl = 4 kfi 


3 


MHz 


^ Propagation delay time to logical 
level from clear to output 


37 


Cl = 50 pF, Rl = 4 kn, Vi„|oiock| = 2.4 V 


60 150 


ns 


Cl = 50 pF, Rl = 4 kO, Vi„(cicKi) = V 


200 


ns 


Propagation delay time to logical 
•^ 1 level from clear to output 


37 


Cl = 50 pF, Rl ^ 4 kn 


35 75 


ns 


J Propagation delay time to logical 
■^ 1 level from clock to output 


36 


Cl = 50 pF, Rl =^ 4 kfi 


10 35 75 


ns 


Propagation delay time to logical 
'* level from clock lo output 


36 


Cl == 50 pF, Rl = 4 kQ 


10 60 150 

. .. — 


ns 
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ORCUIT TYPES SN54L78, SN74L78 
DUAL IK MASTER-SLAVE FLIP-FLOPS 



functional block diagram (each flip-flop) 




PRESET »- 



:_[ 




X 





CLOCK 





oClEAR 



t 



TO OTHER 
FUP-FlOP 




TO OTHER 

'nif-nor 



schematic (each flip-flop) 



Qo I ► 



PRESET o t 



cVcc 

TO OTHER 
•"FUP-FIOP 




p. TO OTHER 

FIIP-FIOP 



CLOCK 



Component values shown are nominal. 
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CIRCUIT TYPES SN54L122, SN74L122 
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS WITH CLEAR 



• Retriggerable for Very Long Output Pulses, Up to 100% Duty Cycle 

• Overriding Clear Terminates Output Pulse 

• D-C Triggered from High- or Low-Level Gated Logic inputs 

• Typical Power Dissipation, 50% Duty Cycle .... 55 mW 

• Typical Average Propagation Delay to Output Q . . . . 40 ns 

• Diode-Clamped Inputs 

• Fully Compatible with Most TTL and DTL Circuits 



J OR N DUAL-IN-LINE OR 

T FLAT PACKAGE (TOP VI EW)^ 

(See Note B thru F) 



TRUTH TABLE 
(See Note A) 



INPUTS 


OUTPUTS ! 


A1 


A2 


B1 


B2 


Q 


Q 


H 


H 


X 


X 


L 


H 


X 


X 


L 


X 


L 


H 


X 


X 


X 


L 


L 


H 


L 


X 


H 


H 


L 


H 


L 


X 


t 


H 


JL 


"IT 


L 


X 


H 


t 


SI 


IT 


X 


L 


H 


H 


L 


H 


X 


L 


t 


H 


JI 


IT 


X 


L 


H 


t 


JL 


"ij" 


H 


; 


H 


H 


JL 


IS 


I 


; 


H 


H 


TL 


-Lf 


I 


H 


H 


H 


Jl 


^ 



VCC ""'^^^''"''^ NC C,,, NO R.„, Q 



J^ 


njT 


i\Ju 


_ 11 _ 


10 _ 9 




8 _ 


1 




— •-AAAr' 




- 




r ^ 


— ■> 

IT ^ 


Q 
CLEAR ^ 










2 




L-i ■■ H 




1 


Ai 


J\l 


4 


5 6 




7 ~ 



A1 A2 Bl 82 CLEAR S GND 

^ V ' 

DATA INPUTS 



positive logic: Low input to clear sets Q to low level 
and inhibits data Inputs. 



'f Pin assignments for these circuits are the same for all packages. 



A. H = high level (steady state), L = low level (steady state), t = transition from low to high level, i = transition from high to low 
level, _[!_= one high-level pulse, IT = one low-level pulse, X = irrelevant (any input, including transitions). 

B. NC = no internal connection. 

C. To use the internal timing resistor of SN54L122/SN74L122 (20 kfl), connect R;„^ to Vcc- 

D. An external timing capacitor may be connected between Cgxt and Rext^'-ext (positive). 

E. For accurate repeatable pulse widths, connect an external resistor between Rext^^'ext and Vqq with Rjpt open-circuited. 

F. To obtain variable pulse width, connect external variable resistance between Rjnt or Rexf'^ext and V^c- 
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CIRCUIT TYPES SN54L122, SN74L122 

RETRIGGERABLE MONOSTABLE MULTIVIBRATORS WITH CLEAR 

description 

These monolithic TTL retriggerable monostable multivibrators feature d-c triggering from gated low-level-active {A) and 
high-level-active (B) inputs, and also provide overriding direct clear inputs. Complementary outputs are provided. A full 
fan-out to 40 normalized Series 54L/74L gate loads is available from each of the outputs. The retrigger capability 
simplifies the generation of output pulses of extremely long duration. By triggering the input before the output pulse 
is terminated, the output pulse may be extended. The overriding clear capability permits any output pulse to be 
terminated at a predetermined time independently of the timing components R and C. 



Figure A below illustrates triggering the one-shot with the high-level-active (B) inputs. 



RETRIGGER PULSE 
(See Note) 



B INPUT 



OUTPUT Q 



tw + tPLH 



L 



OUTPUT WITHOUT RETRIGGER 



OUTPUT PULSE CONTROL USING RETRIGGER PULSE 



B INPUT 



CLEAR 



OUTPUT Q 



OUTPUT WITHOUT CLEAR 
1 

I 

I 



OUTPUT PULSE CONTROL USING CLEAR INPUT 
FIGURE A-TYPICAL INPUT/OUTPUT PULSES 

NOTE: Retrigger pulse must not start before 0.22 Cgxt ''" picofarads) nanoseconds after previous trigger pulse. 
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CIRCUIT TYPES SN54U22, SN74L122 
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS WITH CLEAR 

description (continued) 

These monostables are designed to provide the system designer with complete flexibility in controlling the pulse width, 
either to lengthen the pulse by retriggering, or to shorten by clearing. The SN54L122/SN74L122 has an internal 
timing resistor which allows the circuit to be operated with only an external capacitor, iif so desired. 

The output pulse is primarily a function of the external capacitor and resistor. For Cext > 1000 pF, the output pulse 
width (tyv) is defined as: 



tw = 0.32 RjCext (l + 



07 

Rt 



where 



Rj is in kO (either internal or external timing resistor) 
Cext is in pF 
tw is in ns 

For pulse widths when Cext ^ 1000 pF, dee Figure 2. 

These circuits are fully compatible with most TTL or DTL families. Inputs are diode-clamped to minimize reflections 
due to transmission-line effects, which simplifies design. Typical power dissipation per one-shot is 55 milliwatts; 
typical average propagation delay time to the Q output is 40 nanoseconds. The SN54L122 is characterized for 
operation over the full military temperature range of — 55°C to 125°C; the SN74L122 is characterized for operation 
from 0°C to 70°C. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage Vcc (see Note 1) 7V 

Input voltage (see Note 1) 5.5 V 

Interemitter voltage, SN54L122 Circuits only (see Note 2) 5.5 V 

Operating fre^-air temperature range: SN54L122 Circuits ■ — 55°Cto125°C 

SN74L1 22 Circuits 0°C to 70°C 

Stprage temperature range — 65°C to 150°C 

recommended operating conditions 









SN54L122 


SN74L122 


UNIT 




MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vcc 


4.5 5 5.5 


4.75 5 5.25 


V 


Normalized f^n-Qujt from each output, N 


Series 54L/74L Gates 


40 


40 




Series 54L/74L Gates 
with 8-kn 
base resistorsH 


High logic level 


20 


20 


Low logic level 


10 


10 


Input data setup time, tje^yp (see Note 3 and Figure 1) 


50 


50 


ns' 


Input data hold time, t^oid (see Note 4 and Figure 1) 


50 


50 


ns 


Width of clear pulse, t^j clear) 


50 


50 


ns 


External tirhing resistance 


5 25 


5 50 


kO. 


External capacitance 


No restriction 


No restriction 




Wiring capacitance at Rext^'-'ext terminal 


50 


50 


pF 


Operating free-air temperature, T/\ 


-55 125 


70 


°C 



Hxhis applies for all data inputs of circuit types SN54L122 and SN74L122. 

NOTES: 1. Voltage values, except interemitter voltage, are with respect to network ground terminal. 

2. This is the voltage between two emitters of a multiple-emitter transistor. For the SN54L122/SN74L122 circuit, this rating applies 
to each A input with respect to the other and to each B input with respect to the other. 

3. Setup time for a dynamic input is the interval immediately preceding the transition which constitutes the dynamic input, during 
which interval a steady-state logic level must be maintained at the input to ensure recognition of the transition. 

4. Hold time for a dynamic input is the interval immediately following the transition which constitutes the dynamic input, during 
which interval a steady-state logic level must be maintained at the input to ensure continued recognition of the transition. 
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CIRCUIT TYPES SN54L122, SN74L122 

RETRIGGERABLE MONOSTABLE MULTIVIBRATORS WITH CLEAR 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


TEST CONDITIONSt 


MIN TYPt MAX 


UNIT 


VlH High-level input voltage 




2 


V 


V|L Low-level input voltage 




0.8 


V 


V| Input clamp voltage 


Vcc = MIN, l|=-12mA 


-1.5 


V 


Vqh High-level output voltage 


Vcc = MIN. Iqh = -400^, 
See Note 5 


2.4 


V 


Vql Lov«-level output voltage 


Vcc = M'N, l0L= 8 mA, 
See Note 5 


0.4 


V 


l| Input current at maximum input voltage 


Vcc = MAX, V] = 5.5 V 


1 


mA 


l||-l High-level input current 


data inputs 


Vcc = MAX, V| = 2.4 V 


20 


mA 


clear input 


40 


l|L Low-level input current 


data inputs 


Vcc = MAX, Vi = 0.4V 


-0.8 


mA 


clear input 


-1.6 


Iqs Short-circuit output current§ 


Vcc " MAX, See Note 5 


-5 -2.0 


mA 


'CC Supply current (quiescent or triggered) 


Vcc = MAX, SeeNotes6and7 


11 14 


mA 



^For conditions shown as MIN or MAX, use the value specified under recommended operating conditions for the applicable device type. 

t All typical values are at Vqq = 5 V, T^ = 25 C. 

§ Not more than one output should be shorted at a time. 

NOTES; 5. Ground Cgxt ^° measure Vq^ at Q, Vql 3* ^- °'' 'oS ^^ ^- ^ext '^ open to measure Vqi-j at Q, Vql 3* ^' °'' 'oS ^^ '-^• 

6. Quiescent Iqc is measured (after clearing) with 2.4 V applied to all clear and A inputs, B inputs grounded, all outputs open, 
Cext ^ ^-^^ 1^^' 3"cl Rgxt = 25 kfl. R;„x '^ open. 

7. Iqc is measured in the triggered state with 2.4 V applied to all clear and B inputs, A inputs grounded, all outputs open, 
Cgxt ~ 0.02 juF, and Rext ~ 25 kCl. Rjpt is open. 



switching characteristics, Vcc = 5 V, Ta = 25°C, N = 10 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


Propagation delay time, low-to-high-level Q output, 
tpLH 

from either A input 


Cext = 0, Rext = 5 kn, 
CL = 15pF, RL = 800n, 
See Figure 1 


44 66 


ns 


Profjagation delay time, low-to-high-level Q output, 

tpm 

from either B input 


38 56 


ns 


Propagation delay time, high-to-low-level 5 output, 

tpHL 

from either A input 


60 80 


ns 


Propagation delay time, high-to-low-level 5 output, 

tPHL 

from either B input 


54 72 


ns 


Propagation delay time, high-to-low-level Q output, 

tPHL , , . , 
from clear input 


36 54 


ns 


Propagation delay time, low-to-high-level S output, 
tpLH 

from clear input 


60 80 


ns 


tw(min) Minimum width of Q output pulse 


90 130 


ns 


t,^ Width of Q output pulse 


Cext = 400 pF, Rext=10kn, 
Cl = 15pF, RL = 800n 


1.7 1.9 2.1 


jUS 
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CIRCUIT TYPES SN54L122, SN74L122 
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS WITH CLEAR 



PARAMETER MEASUREMENT INFORMATION 



switching characteristics 

O A INPUT 



PULSE 
GENERATOR 
(See Note A) 



2.4 VO- 



3> 



B INPUT ( 



PULSE 
GENERATOR 
(See Note A) 



-I ^ 

d J 



CLEAR INPUT 



PULSE 
GENERATOR 
(See Note A) 



9\lrr = 5 V 

(See Note B) 

-)\ •— AAAr-f- 

R 



"1 



r 



Cext Rext^^ext V^c 



CLEAR 



X 



RL=800n 



T* 



I ^-T^Cl = 15pF 
' — (See Note D) 

l: 

r" 



W W N 

(See Note C) 



n 
I 
I 



LOAD CIRCUIT 1 



1 I 
I 



LOAD CIRCUIT 2 
(Same as Load Circuit 1) 



J 



TEST CIRCUIT 



lK *hold -^ ^ "~ ~ 
1-5 V X- -jf- 1.5 V 

•^^setup"*! 



CLEAR 
INPUT 



O 
OUTPUT 



Q 
OUTPUT 



.kt 




setup 
1.5 V 



1.5 V 



Ktu 



\l»*w(clear)H/" 



-3.5 V 

■0 V 
3.5 V 

■0 V 
■3.5 V 



|*tpLH*l 



7 ^ — V 

+ 1.5V I -Tl-SV 



K^plhH 

1 1.5 



— OV 
V 



H-i/ V ^OH 

-y^ t, — JN Vol 



OL 
OH 



tpHL HA f 1-¥hlh\ ^ — Vol 



VOLTAGE WAVEFORMS 



vIOTES: A. The pulse generators have the following characteristics: tf < 10 ns (10% to 90% level), tf < 10 ns, PRR < 1 MHz. duty cycle 
« 50%, Zout * 50 n. 

B. See Test Conditions, switching characteristics table, page 3, for values of Rgxt ^"'^ ^ext- 

C. All diodes are 1N916. 

D. Cl includes probe and jig capacitance. 

FIGURE 1-SWITCHING TIMES 
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CIRCUIT TYPES SN54L122. SN74L122 

RETRIGGERABLE MONOSTABL^ MULTIVIBRATORS WITH CLEAR 

TYPICAL CHARACTERISTICS 

OUTPUT PULSE WIDTH 
vs 
EXTERNAL TIMING CAPACITANCE 




I^These values of resistance exceed the maximums recom- 
mended for use over the full temperature range of the 
SN54L122. 



2 4 10 20 40 100 200 400 1000 

Cext~External Timing Capacitarice— pF FIGURE 2 



TYPICAL APPLICATION DATA 



vcc 
o 



:rt 



▼ 

To Cext 
terminal 



▼ 

To Rext^f^ext 

terminal 



TIMING COMPONENT CONNECTIONS WHEN Cext ^ 1000 PF 



t 
To Cext 
terminal 



f^ext ^ 0-6 Rext max. 

(See recommended ojjerating 

conditions for Rext max.) 



Any silicon switching diode 
-T- such as 1N916, etc. 



t 

To Rext/Cext 

terminal 



TIMING COMPONENT CONNECTIONS WHEN 
Cext > 1000 pF AND CLEAR IS USED 

FIGURE C 



To prevent reverse voltage across Cext. '^ is recommended that the method shown in Figure C be employed when using 
electrolytic capacitors and in applications utilizing the clear function. In all applications using the diode, the pulse 
width is: 

0.7 N 



where 



tw = 0.28 RextCext (l +^ 1 

Rext is in ki^ 
Cext is in pF 
tw is in ns 
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SERIES 54L, 74L 
LOW-POWER TRANSISTOR-TRANSISTOR LOGIC 



PARAMETER MEASUREMENT INFORMATION 



d-c test circuits§ 



♦- 



♦O'" 



Voutto) CtJ 



1 1 



1. All inputs an testtd simultofleoiisly. 
FIGURE 1 



4.5 V 




OPEN 



1. Eoch input is ttstad seporolely. 
FIGURE 3 




1. Eodi gote is tistsd separately. 



FIGURE 5 



§Arro*s iadicitt ocigil diractioa of carrant flm. 




i ii 



I. Each input is tasted seporately. 
FIGURE 2 



linh) 




OPEN 



1. Each inpot is tested separately. 
FIGURE 4 



"cc 



k 'cc 




OPEN 



1. Logical and logical 1 conditions are tested. 

2. All gates ore tested simultaneously. 
Ice tolol 



Average-per-gate value 



number of gotcs in pockoge 
FIGURE 6 
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SERIES 54L, 74L 

LOW-POWER TRANSISTOR-TRANSISTOR LOGIC 



PARAMETER MEASUREMENT INFORMATION 



d-c test circuits § 




FIGURE? 



in(0) 




FIGURES 



'OPEN 




1 . Each inverter Is tested separately. 

FIGURE 11 

§ Arrows Indicate actual direction of current flow. 




load 



FIGURE 8 




OPEN 



FIGURE 10 




OPEN 



1. All inverters are tested ilmultanoously. 

2. For SN54L04/SN74L04 the average-per-inverter value ■ 

Ice ^P^"' ^_ 

number of Inverters in package 

FIGURE 12 
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SERIES 54L, 74L 
LOW-POWER TRANSISTOR-TRANSISTOR LOGIC 



PARAMETER MEASUREMENT INFORMATION 



d-c test circuits§ (continued) 




>---f X I I 

1"^— ' 1 i 



1 . Each AND sKtion is iesttd saparotilf. 
FIGURE 13 



.(0) r^; 



4.5V 




OPEN 



OPE 



n{ I ) 



V-" - 



1 . Eoch input is testtd separately. 
FIGURE 15 



r---r 




1 . Eoch gale is tested separately. 
FIGURE 17 



4.5 V 







1. Each set of inputs is tested separately. 
FIGURE 14 



VinO 




1. Each input is tested separately. 
FIGURE 16 



f---( ^ I 

I I 



< 

<i 

" 1 

I 

I 



I I »-j - 
"■ L y 

1. All gates are tested simultaneously. 
I 
Averoge-per-gote value 



OPEN 




OPEN 



number of gates in pockoge 
FIGURE 18 



§Arrows indicate octaal direction of current flow. 
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SERIES 54L, 74L 

LOW-POWER TRANSISTOR-TRANSISTOR LOGIC 



PARAMETER MEASUREMENT INFORMATION 



d-c test circaits§ (continvMl) 




Eoch output is tcstcii separate!;. 



FIGURE 19 



TRUTH 
TABLE 



£ 



^ 
y 



i_i 



< D- 



CLEAR 



i 



1. Eath input is testsd ssperately. 



FIGURE 20 



v.„o 




>OPEN 



TEST TABLE 


Apply V;„ 
(Test lin(o|) 


Apply 4.5 V 


Clock 


Preset, R1, R2, R3, St, S2, and S3 


Clock 


Clear, R1, R2, R3, SI, S2, and S3 


Preset 


R1,R2, R3, S1,S2,andS3 


Clear 


R1,R2,R3, S1,S2,andS3 


R1 


Preset, Clock, R2, and R3 


R2 


Preset, Clock, R1, and R3 


R3 


Preset, Clock, R1, and R2 


SI 


Clear, Clock, S2, and S3 


S2 


Clear, Clock, SI, and 53 


S3 


Clear, Clock, SI, and S2 



1. Eock input is tested separately. 



FIGURE 21 



VinO: 




>OPEN 



TEST TABLE 


Apply Vi„ 
(Test li,|,)) 


Ground 


Clock 


Preset, Clear, R1, R2, R3, SI, S2, and S3 


Preset 


Clock, R1, R2, and R3 


Clear 


Clock, SI, S2, and SJ 


R1 


Clock, Preset, R2, and R3 


R2 


Clock, Preset, R1, and R3 


R3 


Clock, Preset, R1, and R2 


SI 


Clock, Clear, S2, and S3 


S2 


Clock, Clear, SI, and S3 


S3 


Clock, Clear, SI, and S2 



1. Eo<h input is tested sepaiotely. 



FIGURE 22 



§Arrows indicote octuol direction of current flow. 
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SERIES 54L, 74L 
LOW-POWER TRANSISTOR-TRANSISTOR LOGIC 



PARAMETER MEASUREMENT INFORMATION 



d-c test circuits§ (continued) 




4.5V 
Q 



'CC 



-?vil 



t 1^^ J 






l± 



PRESET 
S Q 



C CLOCK 



R Q 

CLEAR 



T 



1. Each output is tested separately. 



FfGURE 23 



TRUTH 
TABLE 



^ 






^ 



2J 



CLEAR 

7 



T 



J 



i! 



1. Each output is tested separately. 



FIGURE 24 



TRUTH 
TABLE 



^ 



€ 



~> 



i_l 



CLEAR 

3' 



r 






S-' 



1. Eoch output is tested separately. 



FIGURE 25 



4.5 V 
O 



v,„<>: 



SEE 

TEST 

TABLE 









cc 

2^L 



PRESET 

J Q 



C CLOCK 



K Q 

CLEAR 



T 



>OPEN 



TEST TABLE 


Apply Vi„ 
(Test li„|o|) 


Apply Momentary 
GND, then 4.5 V 


Apply 
4.5 V 


Clock 


Preset 


Jl, J2, J3, Kl, K2, ancJ K3 


Clock 


Clear 


Jl, J2, J3, Kl, K2, ancJ K3 


Preset 


None 


Jl, J2, J3, Kl, K2, and K3 


Clear 


None 


Jl, J2, J3, Kl, K2, and K3 


Jl 


Clear 


Clock, J2, and J3 


J2 


Clear 


Clock, J 1, and J3 


J3 


Clear 


Clock, J 1, and J2 


K1 


Preset 


Clock, K2, and K3 


K2 


Preset 


Clock, Kl, and K3 


K3 


Preset 


Clock, Kl,and K2 



1. Each input is tested separately. 



FIGURE 26 



§Arrows indicate octual direction of current flow. 
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SERIES 54L, 74L 

LOW-POWER TRANSISTOR-TRANSISTOR LOGIC 



d-c test circuits § (continued) 



PARAMETER MEASUREMENT INFORMATION 



v,„o: 



ind) 



SEE 

TEST 

TABLE 









Ii 



PRESET 
J 



C CLOCK 



K 
CLEAR 



T 



{►OPEN 



1. Each inpiii is itsied i«|iariitt!)r'. 



TEST TABLE 


Apply Vi„ 
(Test Ii«iil) 


Ground 


Clock 


Preset, Clear, J1, J2, J3, K1, K2, and K3 


Preset 


Clock, Kl, K2, and K3 


Clear 


Clock, J1,J2, and J3 


J1 


Clock, Clear, J2, and J3 


J2 


Clock, Clear, J1, and J3 


J3 


Clock, Clear, J1, and J2 


K1 


Clock, Preset, K2, and K3 


K2 


Clock, Preset, Kl, and K3 


K3 


Clock, Preset, Kl, and K2 



FIGURE 27 



4.5V 
' Q 









PRESET 



C CLOCK 



K Q 

CLEAR 



vnl 



1 



1. Each output is lesttd stparotily. 



FIGURE 28 



TEST 

PER 
TRUTH 
TABLE 



XA. 



PRESET 
J Q 

CLOCK 



K 5 

CLEAR 



TJ 




J 



ou»(i) (^r) 

1 I 



1. Each flip-flop is tested seporotely. 

2. Eoch output is tested seporotely. 

3. Preset is opplicoble for SNS4178/SN74L78 circuits only. 

FIGURE 29 



TEST 
PER 

TRUTH 
TABLE 



PRESET 
J Q 



C CLOCK 



CLEAR 



^ 




.J 



1. Eoch flip-flop is tested seporotely. 

2. Eoch output is tested seporotely. 

3. Preset is opplicoble for SN5417«/SN7417B circuits only. 

FIGURE 30 



Vouf(O) 



d) 



l.mk 



§Arraws indicole octuol direction of current flow. 
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SERIES 54L, 74L 
LOW-POWER TRANSISTOR-TRANSISTOR LOGIC 



PARAMETER MEASUREMENT INFORMATION 

d-c test circuits§ (continued) 



4.5 V 
Q 



n(0) 



Vi„0- 



r 



SEE 

TEST 

TABLE 



PRESET 
J Q 

CLOCK 

K Q 

CLEAR 

T 



>■ OPEN 



TEST TABLE \ 


Apply V„ 
(Test li„o|) 


Apply Momentary 
GND 


Apply 4.5 V 


Clock 


Clear (See Note 2) 


J andK 


Clear 


None 


Clock and J 


Preset 


None (See Note 5) 


Clock and K 


J 


Q (^e Note 3) 


Clock and Clear 


K 


Q (See Note 3) 


Clock and Clear 



1. Eodi flip-flop is tesled separotiijr. 

2. Apply momentory ground, then 4.5 V. 

3. After application of monuntorir ground, Q ond Q ore left floating. 

4. Ground oil inputs of the unused flip-flop. 

5. Preset is applicoble for SN54L78/SN74L78 circuits only. 



FIGURE 31 



in(1) 



SEE 
TEST 
TABLE 



'CC 



PRESET 
J Q 



C CLOCK 



K Q 

CLEAR 



SOPEN 



TEST TABLE | 


Apply Vi„ 
(Test l,„(i|) 


Ground 


Apply Momentary 
GND, then 4.5 V 


Clock 


Clear, J, and K 


None 


Clear 


Clock and J 


None 


Preset (See Note 1 ) 


Clock and K 


None 


J (See Note 1 ) 


Clock and Clear 


Preset 


K (See Note 3) 


Clock and Preset 


Clear 



1. Preset is opplicable for $N54L78/SN74178 circuits only. 

2. \(.(. a measured (simulloneously for both flip-flops) for the following 
conditions: 

B. J = K — Clock = Clear = Gnd. For SNS4L78/SN74L78. Preset = 4.5 V. 
b. for SHS4173/SN74173: J = Clear = 4.5 V, K = Gnd, and apply 
momentory 4.5 V, then Gnd, to Clock. 

For SN54L78/SN74178: J = K = Clock = Preset = Gnd and Cleor = 4.5 V. 
Ice totol 
Average per flip-flop =: . 

3. Eoch flip-flop is tested separately for lin|i| 
FIGURE 32 



2.4V Vcc 

9 9 



J Q 



CLOCK 



K Q 

CLEAR 



v.„o- 



1 

S 



( See Note 2 ) 



1. Eoch flip-ftop is tested seporately. 

2. Test circuit shows setup for testing Q. When testing Q, open oil inputs ond ground Q. 

FIGURE 33 



13 I V,. < 



V 9 



4,5 VO 



PRESET 
J Q 



CLOCK 

K 
CLEAR 



,-^ 



1. Eoch flip-flop is tested seporotely. 
FIGURE 34 
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SERIES 54L, 74L 

LOW-POWER TRANSISTOR-TRANSISTOR LOGIC 



d-c test circuits^ 



PARAMETER MEASUREMENT INFORMATION 



TEST 

PER 

TRUTH 

TABLE 



L_l 



J~T 



J 



1 i 



NOTES: A. Each flip-flop is tested separately. — 

B. Each output Is tested separately. 

C. Vqh is also tested using Clear and Preset inputs. 

FIGURE 35-ViH< Vjl, Vqh 



V|hO-> 



TEST 

PER 

TRUTH 

TABLE 



i_l. 



CLOCK Q 

CLEAR 

XT 

ihO 



i 



NOTES: A. Each flip-flop is tested separately. 
B. Each output is tested separately. 

FIGURE 36-V|H, V|l, Vql 



X 



».5 V 

u 



r 



I PRESET 



TEST 
TABLE 



IqC (SEE NOTE CI 



CLOCK Q 

CLEAR 



1~T 



TEST TABLE 



APPLY V| 
(TEST I|h) 


APPLY 4.5 V 


APPLY GND 


Cloclc 


Clear and D 


Preset 


Clock 


Preset and D 


Clear 


Preset 


Clear and D 


Clock 

(See Note B) 


Clear 


Preset 


Clock, D, and Q 


Clear 


Preset 


D and Clock 
(See Note B) 


D 


Preset and Clock 


Clear 



NOTES: A. Each input of each flip-flop Is tested separately for l||_|. 

B. GND is momentarily applied to Clock, then 4.5 V. 

C. \qq is measured simultaneously for both flip-flops with D, Clock, and Preset at GND; then with D, Clock, and Clear at GND. 

FIGURE 37-l|H, Ice 



Arrows indicate actual direction of current flow. Current into a terminal is a positive value 
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SERIES 54L, 74L 
LOW-POWER TRANSISTOR-TRANSISTOR LOGIC 



PARAMETER MEASUREMENT INFORMATION 



d-c test circuits''' (continued) 



.5 V 



— w 






1 ? 






PRESET 

D Q 


^ 


o ► 


SEE 

TEST 
TABLE 








~^ 






CLOCK 5 
CLEAR 


J 




J/ i 





NOTES: A. Each flip-flop is tested separately. 
B. Each input Is tested separately. 



TEST TABLE 



APPLY V| 

(TESTIil) 


APPLY 4.5 V 


APPLY GND 


Clock 


Clear 


Preset and D 


Preset 


Clear 


Clock and D 


Clear 


Clock, D, and Preset 


None 


D 


Clear and Clock 


Preset 



FIGURE 38-l|L 



rr^ 



NOTE: Each output is tested separately. 



~k 9 



PRESET 

D Q 



CLOCK 

CLEAR 

T 



T^ 



I'S 



FIGURE 39-los 



pes 



^Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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SERIES 541, 74L 

LOW-POWER TRANSISTOR-TRANSISTOR LOGIC 



PARAMETER MEASUREMENT INFORMATION 



switching characteristics 



2.4 V 
INPUT o 9 



VCC 



PULSE 

GENERATOR 

(See Note 1) 



I 

4 



fH5: 



GATE OR 
^INVERTER 
UNDER 
TEST 



Rl 



Cl 



Ci = 30 pF 



(See Note 5) 

TEST CIRCUIT FOR SN54L00, SN54L02, SN54L04, SN54L10, SN54L20, SN54L30, SN54L51, SN54L54, SN54L55, 
SN74L00, SN74L02, S!M74L04, SN74L1G, SN74L20, SN74L30, SN74L51, SN74L54, AND SN74L55 



OUTPUT Vcc = 5 V 

o 



PULSE 

GENERATOR 

(See Note 1 




TEST CIRCUIT FOR SN54L01, SN54L03, SN74L01, SN74L03 



INPUT 



OUTPUT 




Voutd) 



— Vout(O) 



VOLTAGE WAVEFORMS 



1 . The generator has the following characteristic: Vggn = 3 V, tQ = 60 ns, ti = 60 ns, tp = 1 Ms, PRR < 500 kHz, Zput * 50 SI. 

2. All diodes are 1 N916 or equivalent. 

_ ^ _ tpdO + tpdl 
■^- tpd 

4. Cl includes probe and jig capacitance. 

5. When testing the SN54L00/SN74L00 through SN54L30/SN74L30 (except SN54L02/SN74L02), connect all unused inputs to 
2.4 V. When testing the SN54L02/SN74L02 or SN54L51 /SN74L51 through SN54L55/SN74L55, apply the input pulse to one 
input of one AND section and 2.4 V to all unused inputs of that AND section. All inputs of unused AND sections are grounded. 

FIGURE 40-GATE PROPAGATION DELAY TIMES 
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SERIES 54L, 74L 
LOW-POWER TRANSISTOR-TRANSISTOR LOGIC 



PARAMETER MEASUREMENT INFORMATION 



switching characteristics (continued) 



Vrr = 5 V , 



4 kn: 



2.4 VO — f- 



1N916 1N916 lN9ld 1N916 

1 ^ N W 1 ►! r — f 
c, JLci 

(See 
Note 2) 



TEST 
( See Note 4)oyjpyxO- 



r 



CLOCK 
PULSE 
f-i 9 



CLOCK 
-0| CLEAR PRESETp- 



r 



o § o 



~1 



O o o 



.Vcc=5V 



4 kQSR, 



1N916 



L^tttTJ 



T 



c, _Lc 



<^Tn50 pF 

— (See 

Note 2) 



1N916 1N916 1N916 



' ^ " NW N 



.30 pF 



TEST , ^ 
"O OUTPUT ^ ^®® ^°*^ "* ' 



TEST CIRCUIT 



CLOCK • — 

INPUT PULSE 

(See Note 1) 'iF 1.3 V 

10% 




Q ORQ OUTPUT 



Q ORQ OUTPUT 



tpdO 



\ 



1/ 



3 V 



V.„(i) 

Vinto) 

Vout(l) 

Vout(01 
Vo.,(l) 

Vout(O) 



VOLTAGE WAVEFORMS 

NOTES: 1. Clocli input chorotteriilics: Vi„|o| < 0.4 V, Vi„„| > 2.4 ¥,ti = to = 15 ns, tp > 200 ns, and PUR = SCO kHz. When ttsting f mai , »ary ««. 

2. Ci indudts probe ond jig capocitance. 

3. For SN54173/SN74L73 and SN54178/SH74L7I, J = K = 2.4 V. 

4. Load is applied only to output under test. 

FIGURE 41-FLIP-FLOP CIRCUITS SYNCHRONOUS INPUTS SWITCHING TIMES 
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SERIES 54L, 74L 

LOW-POWER TRANSISTOR-TRANSISTOR LOGIC 



PARAMETER MEASUREMENT INFORMATION 

switching characteristics (continued) 



^^^^^"^r. . 




















4 kQ:;RL 
1N916 1N916 1N916 


2 


{See Note 3) V.^,^,^, 

4v — %-t-f r-t-i 


n 
1 
1 
1 




4kO:!'*i 
1N916 1N916 IN916 


1N916 C,_|_ C|^J_ 

30 pfTsO pfT 

^ '(See- 

Note 4) 


r" 
1 1 

1 


"1" 

1 


"1 

1 


1 


T- 

1 




TSOPF^ 
*{See^ 
Note 


C, 1N916 
^30 pF 


ALL 1 
S OR J 
INPUTS 1 


1 ALL 

R OR K 
1 INPUTS 


t -4 

♦ ) 






i 

•> 1 




CLEAR 


1 


CLOCK 
CLEAR PRESET 

Q Q 


1 
1 


PRESET 


INPUT ° 


1 ' 

1 


~° INPUT 




1 








4- 


1 


1 




tf<;t q 


1 




J 

EST CIRCUIT 


1 


1 


, TES 


T 
TPUT 


OUTPUT 




1 


1 




_j 




* " OU 




90% 



PRESET 
INPUT 



Q OUTPUT 



tp(cl*or) 




V^l) 




90%> 
1.3 V^t' 



■90% 

i>ri.3v 



Vinto) 



10% 




Vin(l) 



J Vi„(0l 



tpdO 




tpdi k- 

I 



I Vo„,(|| 



1.3 V 



1.3 V 



_Jfpdl|_ 



tpdO 



Q OUTPUT 



I I y — 

JTPUT !/ 



T^.3V 



^outlOl 
Voutdl 



VOLTAGE WAVEFORMS 



NOTES: 1. Clear or preset inpufi dominate regordless of the state of clock or logic inputs. 

i. Clear or preset input pulse chorocteristics: Vi„|o| < 0.4 V, ¥i„|,) > 2.4 V, ti - to = IJ ns, tp(ci..r| - lp|pr...t| > 100 ns, and PUR < 500 kHi. 

3. See applicoble circuit type for octual synchronous ond osynchronous Input configurotions. 

4. (.{. includes probe and jig capacitance. 

FIGURE 42-FLIP-FLOP CIRCUITS ASYNCHRONOUS INPUTS SWITCHING TIMES 
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SERIES 54L, 74L 
LOW-POWER TRANSISTOR-TRANSISTOR LOGIC 



PARAMETER MEASUREMENT INFORMATION 



switching characteristics (continued) 

Vcc = 5 Vo f 



(See Note C) 



A. BOpF-L 
(See Note D) 



PRESET 
INPUT 



TEST 
OUTPUT 



(See Note B) 



D CLOCK 

PRESET CLEAR 



R, =4 kn 



(See Note C) 



_ | _ N j_ N W W I 

TC^= ^p 30 pF 
ROnF -L 



^r 50pF -r^ 
(See Note D) 



CLEAR 



TEST 
♦ O OUTPUT 



TEST CIRCUIT 



-1 h- 



<15ns 



CLEAR INPUT 1.3 V 



PRESET INPUT 



Q OUTPUT 



Q OUTPUT 



VOLTAGE WAVEFORMS 

NOTES: A. Clear or Preset input pulse characteristics: t^jdegr) - tw(preset) ^ ^00 ns, PRR< 500 kHz. 

B. Clear and Preset inputs dominate regardless of the state of Clock or D inputs. 

C. All diodes are 1N916. 

D. Cl includes probe and jig capacitance. 

FIGURE 43-ASYNCHRONOUS INPUTS SWITCHING CHARACTERISTICS 



3V 
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SERIES 54L, 74L 

LOW-POWER TRANSISTOR-TRANSISTOR LOGIC 



PARAMETER MEASUREMENT INFORMATION 
switching characteristics (continued) 



Vcc = 5VO- 



(See Note C) 

\ \ 4 Nl N " W t 

J- BOpPi. 
(See Note D) 



D INPUT CLOCK 

(See Note B) PULSE 



R, =4 kn 



(See Note C) 

t W t I 
?p ^L = ,7s 30 pF 
_L 50pF 4r 



(See Note D) 




CLOCK INPUT 



- — r90% 
D INPUT (PULSE A) !-/l-3V 

(See Note B) 



D INPUT (PULSE B) 
(See Note B) 



Q OUTPUT 



Q OUTPUT 



VOLTAGE WAVEFORMS 



NOTES: A. Clock input pulse has the following characteristics: t,„(clock) ^ 200 ns and PRR< 500 kHz. When testing fmax- "^''V PRR- 

B. D input (pulse A) has the following characteristics: tjgtup = 30 ns, t^ = 100 ns, and PRR is 50% of the clock PRR. D input 
(pulse B) has the following characteristics: t^old ~ '-' "^' *w ~^^ "^- ^"^ PRR is 50% of the clock PRR. 

C. All diodes are 1N916. 

D. C|_ includes probe and jig capacitance. 

FIGURE 44-SWITCHING CHARACTERISTICS, CLOCK AND SYNCHRONOUS INPUTS (HIGH-LEVEL DATA) 
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SERIES 54L, 74L 
LOW-POWER TRANSISTOR-TRANSISTOR LOGIC 



PARAMETER MEASUREMENT INFORMATION 
switching characteristics (continued) 



Vcc = 5Vo. 



(See Note C) 
30 pF 



I W W 1^ 1 W j [ _ 



c. =■ 



-i- 50pF 4- 
(See Note D) 

TEST _ 



OUTPUT 



r 



D INPUT 
(See Note B) 



CLOCK 
PULSE 



J I 



D 
PRESET 



CLOCK 
CLEAR 



TEST CIRCUIT 



(See Note C) 



;i^CL= 7^ 30pF 

4- 50pF 4- 
(See Note D) 

^ TEST 



OUTPUT 



<25 ns —••I 



<25ns 




CLOCK INPUT 



D INPUT (PULSE A) 
(See Note B) 



D INPUT (PULSE B) 
(See Note B) 



O OUTPUT 



Q OUTPUT 



VOLTAGE WAVEFORMS 

NOTES: A. Clock input pulse has the following characteristics: t^^ > 200 ns and PRR < 500 kHz. When testing f max. vary PR R. 

B. D input (pulse A) has the following characteristics: tjg^up = 30 ns, t^y = 100 ns, and PRR is 50% of the clock PRR. D input 
(pulse B) has the following characteristics: t^old - "s, t^,, = 80 ns, and PRR is 50% of the clock PRR. 

C. AM diodes are 1N9 16. 

D. Cl includes probe and jig capacitance. 

FIGURE 45-SWITCHING CHARACTERISTICS, CLOCK AND SYNCHRONOUS INPUTS (LOW-LEVEL DATA) 
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SERIES 54L, 74L 

LOW-POWER TRANSISTOR-TRANSISTOR LOGIC 



TYPICAL CHARACTERISTICS t 



PROPAGATION DELAY TIMES 

vs 

LOAD CAPACITANCE 



PROPAGATION DELAY TIME 
vs 
FREE-AIR TEMPERATURE 



8. 

o 

I 
J 



1 1 

Vcc = 5 V 












^ 


^ 


T^=25»C 


^Pd 






_-*» 


^ 


y 




- N 


" 




^^ 


y 


X 




^ 


-^ 








^ 


y^* 


-T 


-^ 










-P" 


^ 

















































































































10 20 30 40 50 60 70 80 90 100 
Ci_ — Lood Capacitance — pF 







vcc = 


5V 












N= 10 










N 




v-L -"^ P' 














"^ 


, 






' 


























































fpdO + *pd 












tpd= 2 
1 





























•75 -50 -25 25 50 75 100 125 
Ti — Free-Air Temperature — °C 



, 40 

J 35 

J- 30 

• 
a 

I ^ 

\ 20 
S 

^10 



PROPAGATION DELAY TIMES 
FREE-AIR TEMPERATURE 



















\ 


s^ 


tpdi- 


^, 








^ 


^ 






J. 


^ 


r" 


^^ 




^ 












■ — 




y 










^pdO' 


/ 








































v, 


.^ = 5 


V 












N= 1 














C 


L = 50 

1 ! 


jF 

L 













v,|_ = JU pr 
I I J I 1 \ 

'-75 ^0 -25 25 50 75 100 125 
T/^ — Free-Air Temperature — *C 





50 




45 


s 
1 


40 


1 


35 


s- 


30 


^ 




% 


25 


I 


20 



I '5 
^ 10 



PROPAGATION DELAY TIMES 
vs 
FREE-AIR TEMPERATURE 



















N 






^1 


A 










V 






LA 


— 


^^^ 


,^ 















1 — 








^pdO 


J 






































^cc 


= 5 V 














N = 10 














Cl = 


50 pF 
1 


1 













-75 -50 -25 25 50 75 100 125 
T A — Free-Air Temperature — "C 



tSNS4LOO/SN74L0O, SNS4L10/SN74LI0, ond SNS4L»/SN74L20. Data for ttmptrotures belaw 0'*C ond obo«e /O^C is opplicable to Series S4L circuits only. 
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TYPICAL CHARACTERISTICS^ 



OUTPUT VOLTAGE 







INPUT 


VOLTAGE 


















VCC=5V 














N = 10 (got* inpoti) 






s 




















~" 




n 


s 






















5^ 


> 


















\ 


\ 
























■T^ = 25°C 


Ta 


125" 


^-> 






*■ 




-T^ = -5S°C 




























__ 






L 




^ 


^ 



TOTAL POWER DISSIPATIONS 
FREQUENCY 



\c'- 


5 V 








II III 




V.„,„,C,=CK.U..V 

V. ,,, clock! 2.4 V. 


c, = 50pF \ y 




Duty cycle - 50% 






7 






T^ = 25-C 






/ 


/ 


r 














-^ 


> 
















;;■ 


'"1 


^ 


■^ 


^ 


N = 

c,-o- 




== 








Ml 1 1 

N = 10 (gat* inputs)] 












C,=30pF 

1 1 


























: i 















0.5 1 1.5 2 2.5 

V,„ - Input Voltc^. - V 



0.4 0.7 1 2 

f — Fraquancy — MHz 



OUTPUT VOLTAGE 

vs 

LOAD CURRENT 













1 1 

vcc- 


5 V 












\ 


in = 


3V 


^. 
















^^ 


>. 














\ 


\ 


s. 




^Ta 


= 126°C 






\, 


^ 


/ 


^Ta = 26"C 






V 


S, 
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\ 




\ 








Tft 


= --55 


c^ 


\, 


V 


\. 












S 


\ 


*^ 


^ 





AVERAGE TOTAL D-C POWER DISSIPATION! i 
vs 
FREE-AIR TEMPERATURE 





1 ! 

1 1 












1 


—^-f- 












a 

|3.5 
















1 


^^ 


- 




^ 








°° -"i 


V 


:c = ^^ 












\ 


^„(0) --' = "•■"' 

V.^.j. clock = 2.4 V 

. ''T(1)*^( 
^(»vl i 










< 
1 
— 1.5 


1 










1 













1 2 3 4 5 € 

Ijoad'-'-oad Current-mA 



-75 -50 -25 25 50 75 100 125 

^A — Free-Air Temperature — *C 



OUTPUT VOLTAGE 

v$ 

SINK CURRENT 





0.5 


Vcc = 5V 














7 




0.4 


Vi„ = 2.4 V 










/ 


/ 




> 




Ia = 25*C— 
1 1 


\ 


/ 


/ 




,^ 


• 

f 

:> 

1 

a 


0.3 
0.2 






rA=125*C 


"N 


J 


s. 




^ 










/ 




r 


> 




y 


/ 






y 


,y 






X 








>^ 






/ 


^^ 






^ 


k 








O.I 




// 




f^ 


^ 




^ 


^A=-«'0 




^ 


^ 



















3456789 10 
l,|f^ — Sink Currant — mA 



T Oflto for temperatures below 0°C and obove 70°C is opplicoble to 
Series S4L circuits only. 
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CLOCK INPUT CURRENT t§ 
vs 
INPUT VOLTAGE 
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-^ 
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' ■ 


EN 


ABLE 
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JTS 








X' 


^ 


A. 


.|SC 
FRC 


)LAT 
3M » 


ESLA 
AAST 


VE 
ER 


1 


'cc 

A° 


= 5V 

a*c 

= 




















= K 





0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 
V. — Input Voltoga — V 



tEoch flip-flop. 

§Value of I In for SN54L78 anil SN74L78 is twice the amount shown. 
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